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PREFACE.

" Time being money," quite as much to the pro-

fessional as it is to the mercantile man, the author

has endeavoured in the accompanying monograph

not only to condense his material, but to exclude

the consideration of any question not directly

bearing upon the pathology or treatment of jaun-

dice; indeed, as stated in the Introduction, one

of the chief objects of the author having been to

point out how valuable an adjunct modern physio-

logical, and chemical knowledge is in the diagnosis,

and treatment of hepatic and pancreatic disease,

he has neither dwelt on the literature nor discussed

the old theories of the mechanism of jaundice,

but limited himself almost entirely to a brief expo-

sition of his own views. For the sake of brevity,

he has at page 132 put into a tabular form the

pathology of jaundice, according to the opinions

expressed in the body of the volmne.
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As the object of all theory, and the aim of all

science, is to insure wise practice, the author

desires to call special attention to that portion of

the work devoted to the chemistry of the excre-

tions, feeling, as he does, that we are entering

upon the threshold of an important department of

medical inquiry, which, sooner or later, vnU. be

followed by valuable practical results. He

would also direct the special attention of his

readers to the chapter devoted to treatment, being

sanguine enough to imagine that the adoption of

the principles he has enunciated regarding the

mode of action, and administration of the remedies

usually employed in hepatic affections, may con-

duce to a more rational and successful method of

treatment than has hitherto been employed. He

even goes far enough to hope that the result of the

treatment, as shown in the cases cited, will not

only justify the adoption of the principles on

which it is founded, but also prove a strong incen-

tive to others to follow the line of diagnosis he

has striven to inculcate.

In some portions of the volume the statements
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of the author may, perhaps, appear to be rather

dogmatic; if so, he would remind his readers that

this has arisen from the circumstance of so many

old dogmas, and deeply-rooted prejudices having

to be combated, for he is quite alive to the fact,

that what we regard as scientific truth is in no case

incontrovertible certitude, and that the deductions

of to-day, in an advancing science like that of

medicine, may require material alteration when

viewed in the light of the morrow. But he is

equally convinced of the fact, that if men fold

their arms, and rej^ain from acting until every

link in the chain of knowledge is forged, all

progress will be arrested, and the day of cer-

tainty still further postponed.

Too long have we reversed the natural order of

things, and commenced the study of medicine

where we ought rather to have left it off. Too

long have we striven, by studying pathology ere

we were sufficiently acquainted with physiology,

to place the pyramid on its apex instead of on its

base; and thus it is we remained so long ignorant

of the fundamental doctrine, that the same laws
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wliicli regulate health, regulate disease. Nature

does nothing on a small scale, and the more we

study her the more we admire the uniformity,

and extensive applicability of her laws. If we

pry into the ultimate structure of our bones,

we find they receive their nutriment by a sys-

tem of irrigation, carried on through lakes, and

rivers (lacunae, and canaliculi) ; and if we ex-

amine the periosteum surrounding them, the Hga-

ments attaching them, or the muscles covering

them, we still find, that, notwithstanding the di-

versity in structure, and use, the one system of

irrigation pervades them all. We may even go a

step further, and say that the same law which

governs the animal governs also the vegetable

kingdom. Indeed, the further science advances,

the more apparent does it become, that not only

the animal, and vegetable, but even the organic,

and inorganic, form but one world, regulated by

the same laws.

A knowledge of organization, important though

it be, is yet less indispensable to the physician

than a knowledge of healthy function, for it is
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tlie latter which elucidates the dark problems of

life, it is the latter which proves the golden key

to the comprehension of disease.

Although not even the most ardent admirers of

medicine can say, that it as yet merits the name of

an exact science, this ought neither to destroy our

hopes nor trammel our labours. With the stethe-

scope, microscope, and other physical means of

diagnosis a new era dawned upon our art ; and

now the members of the new school which is ris-

ing up, and carrying chemistry into the domains

of medicine, are the pioneers of the revolution

which is soon to follow. If we look back to what

the exact sciences of to-day were in former times,

we shall find they were much less perfect then,

than medicine is now. Astronomy and chemistry

were but astrology and alchemy. If, then, we

draw a picture of the future from the progress of

the past, we need have no hesitation in saying

that chemistry rightly applied, and physiology

justly interpreted will, ere many generations pass

away, reveal the deepest secrets of diseased ac-

tion, and although unable to banish death, will
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yet enable the practitioner to follow with unerring

certainty the various morbid changes occurring

in the frame.

77, Harley Street, Cavendish ScitrARE,

March, 1863.
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JAUNDICE:
ITS

PATHOLOGY AND TREATMENT.

INTEODUCTION.

Having entitled this monograph "Jaundice, its

Pathology and Treatment," it may, perhajDs, be

necessary for me to state at the beginning that

by so doing it is not to be supposed that I regard

jaundice as a disease jper se. On the contrary, I

look upon it in the same light as I do albuminuria,

which is not of itself a disease, but only the most

prominent symptom of several widely-differing

pathological conditions. So also the peculiar state

of body characterised by yellow skin, saffron-

coloured urine, and pipe-clay stools, is itself but a

symptom of morbid action. It may be asked,

" Then why do you treat of jaundice as if it were

a disease ?" To this I reply, Because, although

B
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the condition called jaundice be merely a mani-

festation of morbid action, and one, too, requiring

neither skill nor experience to detect, the proper

comprehension of its true mechanism is of much
practical importance to the physician, for without

this knowledge it is impossible for him to treat it

with any chance of success. Nay, even the reme-

dies for jaundice become dangerous weapons, if

unskilfully applied. In fact, it is almost unneces-

sary to apologise for treating of jaundice as a dis-

ease per se ; for, notwithstanding all that has been

written upon the subject, it is universally admitted

that the simpHcity of its diagnosis is only equalled

by the obscurity of its pathology, and the uncer-

tainty of its treatment ; and no one at all conver-

sant with the literature of jaundice can be in the

least degree surprised at this statement. On the

contrary, on glancing at the immense variety of

morbid states, and known pathological conditions

with which it is associated, he cannot fail to admit

its truth.

Some of the pathological conditions are closely

allied; others are widely separated—so widely,

indeed, that at first sight it is impossible to dis-

cover fi"om whence emanates the common symp-

tom. We find jaundice connected with diseases

of the liver, of the neighboming organs, and of

the general system. In some diseased conditions,
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jaundice presents itself when least expected. At

otlier times it is absent when, apparently, it ought

to be present. On the other hand, again, there

are cases in which jaundice is evidently merely a

symptom, and others in which it seems to be in it-

self the disease. We have temporary jaundice from

transient derangements, and we have permanent

jaundice from stationary causes. There are cases

in which the cause ofjaundice is visible after death

to the naked eye. There are others where the

minutest research is baffled in ascertaining the

cause. That this is no exaggerated view of the

case the following table will show :

—

JAUNDICE IS MET WITH,

Firstly, In Diseases affecting the Liver—
(a) Cancer.

(b) Tubercle.

(c) Cirrhosis.

(d) Inflammation.

(e) Atroj^hy.

(/) Amyloid, and

(ff) Fatty degeneration.

Secondly, In Diseases of the Bile Ducts—
(a) Congenital deficiency.

(h) Accidental obstruction. The latter arising

from gall-stones, hydatids, foreign bodies

b2



4 JAUNDICE.

(such as clierry-stones and entozoa) entering

from the intestines.

(c) Ulcer of the duodenum.

(d) Tumours of the pancreas.

Thirdly, In Affections of other Organs of the

Body exerting an Influence on the Biliary Se-

cretion—
(a) Diseases of the nervous system.

(b) Diseases of the lungs.

(c) Diseases of the heart.

(d) Imperfect establishment of the extra-uterine

circulation (infantile jaundice).

(e) Dyspepsia.

(/) Torpidity of the bowels, and consequent accu-

mulation of faeces in transverse colon.

(ff) Pregnancy.

Fourthly, In a variety of Zymotic Diseases—
(a) Typhus.

(b) Yellow fever.

(c) Ague.

(d) Pyaemia.

(e) Epidemic jaundice.

Fifthly, As A Result of the Injurious Effects

OF certain Poisons—
(a) Snake bites.
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(h) Alcohol.

(c) Cliloroform, etc.

Can it be wondered, then, that a state so easily

diagnosed is nevertheless so difficult to compre-

hend?

Notwithstanding the apparent incongruity of

the diseases with which the one common symp-

tom of jaundice is associated, I trust to be able

to reconcile these discrepancies, and prove that

the seeming discord is but ''harmony not under-

stood."

All physicians, I think, admit that the peculiar

state of the system to which the name of jaundice

has been applied, is essentially due to some de-

rangement of the biliary function, the exact nature

of the derangement being alone the point of con-

tention. I need not, therefore, waste the time of

my readers, either by giving an account of the

literature or a detail of the symptoms of jaundice.

Even in discussing its pathology, I shall strictly

limit myself to the consideration of the opinions

at present held by the more advanced of our pa-

thologists
; the object of this monograph being,

not to pourtray the views of others, but to give a

brief expose of my own, and to point out how mo-

dem physiology, and chemistry have not only

thrown a new light on its pathology, but have also

given us a clue to its successful treatment.
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Frerichs, the most recent writer on tliis subject,

in Ids elaborate treatise on diseases of tbe liver,

says that jaundice may result from one of the

tliree following conditions :—
Firstly,—Obstruction to the escape of bile.

Secondly,—Diminished circulation of blood in

the liver, and consequent abnormal diffusion;

both of these conditions giving rise to an increased

imbibition of bile into the blood, and in both cases

the liver being more or less directly implicated.

Thirdly,—Obstructed metamorphosis, or a di-

minished consumption of bile in the blood.*

From this it is seen, that the pathology of

jaundice, according to Frerichs, is very different

from what we were formerly taught. For while He

has entirely laid aside the theory of jaundice as a

result of suppressed secretion, he has introduced

two j)erfectly new elements—namely, abnormal

diffusion, and diminished consumption. The latter

theory, being, of coiu-se, founded on the supposi-

tion that bile, after playing its part in the diges-

tive process, is re-absorbed into the circulation,

again to perform another function in the animal

economy, before its final excretion from the or-

ganism as effete matter. The theory of jaundice,

hitherto most favoured inEngland, andwhichfound

* Trericlis' " Clinical Treatises on Diseases of the Liver."

New Sydenham Society's Translation, vol. i. p. 93.
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such an able exponent in Dr. Budd, is, tliat the

disease may arise in two ways—firstly, by a

mechanical obstruction to the passage of bile into

the intestiaes, and the consequent re-absorption

of the detained fluid into the blood ; and secondly,

by a suppression of the biliary secretion arising

from some morbid condition of the liver itself,

whereby the biliary ingredients accumiilate in the

circulation. Now, although I am not prepared to

admit the justice of the views held regarding the

origiQ and function of bile, on which these

opinions are based, I nevertheless believe that in

the following pages I shall be able, by the aid of

modern medical science, to prove the correctness of

the conclusions themselves. In order to do tliis,

however, it will be necessary for me to begin by
making a few remarks on the nature of bile, and

the physiology of its secretion.

ON THE NATUEB OF BILE.

In a few words, bile may be said to be composed

of the following substances :

—

Firstly,—Biliverdine, a green nitrogenized,

non-crystallizable colouring matter, analogous to

the green colouring matter of plants, and lilce it,

leaving on incineration a distinctly ferruginous

ash. This colouring matter appears, like urolicem-
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atine, and all other animal pigments, to be a direct

derivative of tlie colouring matter of the blood.*

Secondly,—Two peculiar substances, named re-

spectively, glycocbolic, and tam'ocliolic acid—the
former yielding, when in combination with soda,

a crystallizable, the latter a non-crystallizable salt.

(dj

Crystals of Q-lycocliolate of soda, a beautiful polariscopic object,

(a) Fine needle-shaped crystals, separated from a rosette-shaped group.

(J) Small rosette of crystals, (c) Fan-shaped groups of crystals, which are

merely portions of large rosettes that have become broken up. {£) A
fragment of a bundle of needle-shaped crystals. Mag. 90 diam.

Taurocholic differs still further from glycocholic

acid, in containing a large percentage of sulphur,

* Viie papers by the author on the colouring matter of the

urine, Pharm. Journ., November, 1852. " TJrohajmatine, and its

combination with animal resin." Yerh. d. Phys.-Med. Gesell-

schaffc zu Wurzburg, Bd. Y. 1854.
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and being, under the influence of hydrochloric

acid, convertible into taurine, a beautiful white

crystalline substance.

Fig. 2.

Taurocliolate of soda is found in the form of fatty-looking globules of

various sizes. They differ from fat and oU globules, however, in being

soluble in water, and iasoluble in alcohol and ether.

Thirdly, — Cholesterine, a crystalline, fatty

matter, not, however, peculiar to bile, but found

in various tissues, and secretions of the body.

Tig. 3.

Cholesterine crystals appear in the form of fine transparent four-sided

plates of various sizes and shapes. The crystals are freely soluble in hot

alcohol, from which they ore re-deposited on cooling.
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Fourthly,—A brown resinous substance re-

sembling-, in appearance and consistence, shoe-

maker's wax.

Fifthly,—Among the constituents of the bile, I

may mention sugar, for both in the normal bile

of man, and of the lower animals, the ox, and the

dog, I have detected that substance. On one oc-

casion, I even found torulae in the bile twenty-four

hours after its removal from the gall-bladder of a

healthy dog.

Sixthly, and lastly,—a quantity of inorganic

matter, consisting chiefly of soda, potash^ and

iron.

The specific gravity of bile fl.uctuates, of course,

with the percentage of solid matter it contains.

Frommy own observations, I consider that healthy

human bile has an average specific gravity of

1020, and contains about six per cent, of soHd

matter, five per cent, of which is organic, and one

per cent, inorganic substance. Wlien fresh, bile

is almost neutral; but it rapidly undergoes de-

composition, and becomes alkaline.

In colour, human bile is usually of a brownish

yellow hue ; the colour, however, varies with its de-

gree of concentration, the kind of food taken, and

the state of the system. As regards the effect of

food, if we maybe allowed to form an ojDinion fi.-om

experiments on dogs, it may be said that, as a



ON THE NATURE OF BILE. 11

rule, animal food tends to give bile a yellow,

vegetable food a green, tint.

Next, as regards tlie manner in wliicli bile is

secreted. For a long time it was thought, and,

indeed, some people still think, that bile exists

pre-formed in the blood, and that the liver only

excretes it, as the kidneys excrete the urinary in-

gredients. Another class, running to the opposite

extreme, believe that the liver is not merely the

excretive, but also the formative organ of the bile.

It appears to me, however, that neither of these

extreme views is correct, and that the truth lies

between the two.

It is, in fact, not at all difficult to prove that

the liver manufactures certain biliary constituents,

while it merely excretes others. Thus, for exam-

ple, the two substances glycocholic and tauro-

choKc acids are never to be found either in the

blood, tissues, or fluids of the healthy organism,

with the single exception of those of the liver

and gall-bladder ; and after extirpation of the liver

neither acid is to be found in the body at all. On
the other hand, such substances as cholesterine

and biliverdine, are not peculiar to the liver or its

secretion, but are the products of several organs,

and arc always to be detected in the blood, inde-

pendently of the presence or absence of the liver.

These facts, tlierefore, clearly show that the liver
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is both a formative and excretive organ to some,

and an excretive only to. others, of the biliary-

constituents.

Lastly, the general opinion is that the secretion

intermits, and, like the gastric,andpancreaticjuices,

bile is only formed during digestion. Were it so,

however, where would be the necessity for a gall-

bladder? Is it not to store up the secretion

formed in the intervals of digestion, and to retain

it until it is required ? No doubt there are several

animals, such as the horse, and the deer, that possess

no gall-bladders ; but there is undoubtedly in them

some special arrangement of the digestive appa-

ratus, rendering the presence of a gall-bladder

unnecessary. In fact, it is easily shown that the

biliary secretion in ordinary cases is continuous

;

for if in an animal possessing a gall-bladder a

biliary fistula be established, and the secretion of

bile carefully watched, it will be found that at

no period of the day does it entirely intermit,

although it is more active at one time than at

another, the minimum of its activity being during

sleep—the maximum during active digestion. The

absolute quantity of bile secreted in the twenty-

four hours is tolerably uniform, although the daily

amount is slightly influenced by the kind of food.*

* Arnold found that dogs secreted more bile on a bread, than on

an animal diet. "Zur Physiologieder Galle," Mannheim, 1834.
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IS BILE ESSENTIAL TO LIFE ?

Several physiologists have given it as their

opinion that bile is not essential to life, for animals

have lived for many months after the artificial

establishment of a biliary fistula, through which

the bile was allowed to flow away, and be lost to the

animal. Now, although this is perfectly true, yet

it is at the same time evident that the uses of the

bile cannot altogether be dispensed with, for all

the animals with a biliary fistula lose flesh,

become emaciated, and weak ; the hair has a

tendency to fall ofi", the bowels to become irre-

gular ; and a great and an almost constant dis-

charge of foul-smelling gases takes place fi:om the

intestinal canal. At length, after a shorter or

longer period, the animal sinks, and dies. The
fatal termination can, however, be retarded by
allowing him an additional quantity of nourishing

food, for death fi:om want of bile, as is too often

seen in the human subject, is nothing else than

death from slow starvation. The fact just related

regarding the beneficial effects of an additional

quantity of food in prolonging life, should never

be lost sight of in the treatment of cases of

obstruction of the gall-ducts, for, by attending

to this circumstance, it is often in the power
of the medical man to keep his patient alive for

a considerable length of time.
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It may perliaps not be out of place if I here

briefly enumerate tlie cliief uses of bile in the

animal economy. In order to live, not only must

tbe individual particles of our frames die, but

tbey must be continually replaced by new mate-

rials of a similar kind
;
and for the accomplishment

of this important end, nature' has endowed animals

with a digestive apparatus in which their foodunder-

goes the various physical, and chemical changes

necessary to its absorj)tion, and assimilation. In

the animal laboratory or digestive apparatus there

are five important agents constantly at work

—

saliva, gastric juice, bile, pancreatic fluid, and

intestinal secretion, and each of these agents has

a special and definite office to perform in the

elaboration of the food.* At present, however, I

must limit myself entirely to the consideration of

bile.

Bile is the first digestive agent with which the

food comes in contact on leaving the stomach and

entering the intestines, and immediately on the

acid chyme mixing with the alkaline bile, a white

flocculent emulsion is formed, which emulsion has

been described by many writers as a precipitation

of the albuminose (digested albumen). Later

* Tor an explanation of tliese offices, see tte author's article

on " The Chemistiy of Digestion," in the "British and Foreign

Quarterly Review," January, 1860,
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researches by myself and others have, however,

shown that it is not the bile which precipitates the

albuminose, but the acid of the chyme, which in

reality sets free certain ingredients of the alkaline

bile. In the majority of cases there is not even

a true precipitation, for on throwing the milky-

looking mixture upon a filter, I found that almost

nothing remained behind, and the filtrate was

nearly as white as the original liquid. Further, if

the albuminose be separated from the chyme, and

the chyme then brought into contact with the

bile, the same flocculent-looking milkiness still

appears. Nay, more, on adding equal parts of

sheep's bile (fresh) to gastric juice drawn from

a dog's stomach in fall digestion, the apparent

flocculent precipitate still appeared, although the

acidity of the gastric juice remained unneutral-

ized; and on throwing the whole into a filter, I

found that the liquid that drained through was

as milky and flocculent-looking as the original.

The oflfice of bile in the digestive process is neither

to act on the albuminous* nor amylaceous portions

* In speaking of tlie properties of tlie bile, I may mention

that, although, bile has no digestive power (properly speaking)

over albuminous substances, yet, when injected into the subcu-

taneous cellular tissue of a healthy animal, it eats its way out

through the skin, just as gastric juice or lactic acid does under

similar circumstances. Even the muscles with which it comes

in contact appear to be eaten away.
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of our food ; its chief action being to assist in the

absorption of fats. When bile is mixed with

neutral fat, little change is observed, but when
brought in contact with the fatty acids, an imme-

diate emulsion takes place. Lenz and Marcet*

pointed out how the neutral fats of our food are

transformed into fatty acids during their sojourn

in the stomach ; and Bidder and Schmidt"]* illus-

trated by experiments on dogs the imjDortant part

played by the bile in their absorption, A dog,

which in its normal condition absorbed on an

average 7 grains of fat for every 2 pounds of its

weight, absorbed only 3, or even as little as

1 grain, after the bile was prevented entering the

intestines, in consequence of a ligature being

applied to the gall-duct.

Further, these last-named observers found that,

while the chyle in the thoracic duct of a healthy

dog contains 32 parts of fat per thousand, that in

the thoracic duct of a dog with a ligatured gall-

duct, contains only 2 parts per thousand. These

facts clearly prove that bile plays an important

part in the absorption of the fatty portion of our

food. Next comes the question, " In what manner

does bile aid in the absorj)tion of fatty matter ?"

* Vide a Discourse on the Chemistry of Digestion, by Dr.

Marcet. Jonrn. of the Chem. Soc, Oct. 1862.

f "Die Yerdanungssaefte und der Stoffwechsel." Leipzig,

1852.
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As is well known, fats or oils have no tendency

to mix witli water, and hence diosmose between

an aqueous and an oily fluid is next to impossible.

Matteucci has, however, shown that if an animal

membrane be moistened on both sides with a

weak solution of potash, it allows oil to pass

through it. It has also been observed, that when

the intestine is moistened with bile, it allows oil

to pass tlu-ough, which would not otherwise be the

case. To illustrate this property of bile, I per-

formed the following experiments :

—

Firstly,—A clean piece of duodenum was filled

with oil, ligatured at both ends, and suspended

in water, holding in solution a small quantity of

albumen. (The albumen was added to the water

merely to imitate slightly the albuminous blood.)

On examination, twenty-four hours later, no oil was

found to have escaped through the intestinal walls.

Secondly,—A second portion of intestine had

its internal surface moistened with sheep's bile be-

fore the introduction of the oil. It was then

treated in the same manner as the preceding, and

on being examined after the lapse of twenty-four

hours, a small quantity of the oil was found to

have penetrated tln-ough the intestine.

Thu'dly,—Into a third portion of intestine was

poured equal parts of sheep's bile, and chyme
obtained from a dog in full digestion, through a

c
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fistulous opening into its stomach. After being

treated for the same length of time, and in pre-

cisely the same manner as the others, evident signs

of the oily matters of the chyme having passed

through the walls of the intestine were obtained,

for they were seen as a scum floating on the sur-

face of the albuminous water. Moreover, the

fatty matters were not in the form of pure oil, but

of a soapy substance.

The bile is thus seen to possess one of the more

remarkable properties of the pancreatic juice.

There is this important difference between the

action of these two secretions on fats, however,

that while bile merely emulsions and saponifies

that portion of our food which enters the duo-

denum in the form of fatty acids, pancreatic

juice, on the other hand, possesses the power, not

only of emulsioning and saponifying the fatty

acids, but also the neutral fats
;
indeed, its power

seems chiefly to be exerted upon the latter.

Hence it appears that both secretions are in a

measure necessary to the complete digestion and ab-

sorption of the oleaginous constituents of our food.

On one occasion, while experimenting with bile

at University College, I was surprised to hear

Minton, the servant who was assisting me, say,

that while he was travelling with Sir Andrew

Smith in South Africa, he had oftentimes seen the
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Cafires drink bile direct from tlie gall-bladders

of the animals killed by the European party, and

that, while passing the gall-bladder round to each

other, they would rub their stomachs and say,

—

Mooe-ka-koUa," signifying thereby, that it was

very good. It certainly seems very extraordinary

that any human being should not only drink, but

drink with pleasure, a liquid so bitter and nauseat-

ing as bile. Perhaps the poor Caffires, however,

drank the sickening tasted bile for the same

reasons as the cattle in Caffreland, at certain

periods of the year, go thousands of miles to drink

at the salt-springs. There being scarcely any

chloride of sodium in the earth, there is insuffi-

cient for the animal requirements in the herbage

on which they feed, and they are forced to supply

the deficiency by artificial means. Bile contains

a large percentage of soda, and perhaps the

Caffi-es drink it in order to obtain that substance,

just as the animals drink the brackish water of

the salt licks, feeling that it agrees with them,

without knowing why.

THE MECHANISM OE JAUNDICE.

As said in the beginning of this paper, I be-

lieve, the pathology of jaundice may be embodied

under the two heads, jaundice from suppression

c2
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of the biliary functions, and jaundice from re-

absorption of the secreted but retained bile. These
are at best, however, but vague terms, and in order

to make the pathology of jaundice somewhat more
definite it will be necessary for me to subdivide

these two great classes in the following manner :

—

(Class A.)

—

Jaundice feom Suppression.

Arising from :

—

(1) Enervation.

(2) Disordered hepatic circulation.

(3) Absence of secreting substance.

(Class B.)—Jaundice from Re-absorption.

Arising from :

—

(1) Congenital deficiency of bile-ducts.

(2) Accidental obstruction of bile-ducts.

I shall now try to point out the pathology of

these different states, and see how far they are

able to explain the occurrence of jaundice under

the various conditions already alluded to.

JAUiroiCE TEOM SUPPRESSION.

Although there can be no misunderstanding

the meaning of the term " jaundice fr-om suppres-

sion," there may, nevertheless, be some difficulty

in comprehending how the skin becomes yellow,

and the urine high coloured, when the secretion
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of bile is arrested. In order to explain how this

occurs, it will be necessary to recall to mind what

was said regarding the nature of the biliary

secretion. It will be remembered that I began

by saying, that while some of the constituents of

the bile are generated in the liver itself, there

are others that exist, pre-formed in the blood.

If this view of the physiology of the biliary

secretion be correct, it is perfectly evident that

when the secretion of bile is arrested, those sub-

stances which the liver generates will be entirely

wanting, while those which it merely excretes

from the blood will accumulate there as soon as

their excretion is prevented
;
just as urea accumu-

lates in the circulation when its elimination by the

kidneys is stopped. Hence it is that, as soon as

the biliary secretion is in abeyance, biliverdine

accumulates in the blood (until the serum is as it

were completely saturated with the pigment), from

which it exudes and stains the tissues, and pro-

duces the colour we term jaundice. At the same

time, or even before the skin becomes yellow, the

urine assumes a saffron tint in consequence of the

elimination of the colouring matter by the kid-

neys.* From this it will be seen that I regard

* The true order of tlie occun-eiioe of these changes is :—On
the second day the urine hecomes high-coloured ; in a day or two

later the skin assumes a yellow tint
;
and, in very severe cases,
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the yellow skin and higli-coloured urine of jaun-

dice as simply due to the deranged secretion of

biliverdine, quite independent of the presence or

absence of the other constituents of the bile, the

effects produced by which will be referred to else-

where. Meanwhile we shall separately consider

the further pathology of ihe three subdivisions of

jaundice arising from suppression.

JAUNDICE AS A EESULT OF EJ^EEVATION".

It is now a well-established fact that all secre-

tions are under the direct influence of the nervous

system. Stimulate a nerve supplying a gland, and

secretion is accelerated
;
stop the nervous action,

and secretion is as instantaneously arrested.

Again, just in the same way as volition can pro-

duce or suspend muscular movement, mental in-

fluence can hasten or retard glandular secretion.

As an illustration of this fact, I need only call to

mind the influence the mere sight of food has in

exciting the salivary secretion, and the effect of

bad news in arresting it. Exactly the same in-

fluence as is here alluded to, is exerted by the

mind over the biliary function. If, for example,

within the first week or two, the sweat, the milk, the tears, the

sputa, and the serum in the thoracic and abdominal cavities,

become of a more or less decided yellow hue.
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as Bernard first observed, a dog with a biliary

fistula be caressed, the secretion of bile is actively

continued; if, on the other hand, the animal be

suddenly ill-used, the secretion of bile is in-

stantly arrested. If he be again caressed, the

secretion is re-established, and the bile flows drop

by drop from the end of the cannula. Here

the influence is entirely produced through the

intervention of the nervous system ; and if such

effects as are above described occur in the dog, we

can surely have little difficulty in understanding

how the biliary secretion can be influenced in the

highly-developed organization of the human being.

Indeed, every one must have felt how quickly sad

tidings received during a meal not only destroy

the appetite and retard digestion, but occasionally

alter the complexion. This effect, that all of us

must have experienced in a slight degree in our

own persons, several may have observed to a

greater extent in the persons of others, even to the

production of well-marked jaundice. At this very

time I have under my care a young married lady,

who during the last two years has twice suffered

from an attack of jaundice induced by witnessing

her child in convulsions, and this I regard as an

example of jaundice from enervation.

One of the reasons, no doubt, why jaundice does

not more frequently follow upon mental emotion is
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simply on account of a certain amount of pigment

being required in order to produce a visible ting-

ing of the body, and it seldom happens that the

emotional effect on the biliary secretion is suffi-

ciently permanent to permit of the requisite

amount of pigment accumulating in the blood.

The reason, too, why mental emotion is more apt

to cause jaundice immediately after a meal is, as

will afterwards be better understood, on account

of the congested state of the liver at that time

favouring the stoppage of the secretion. A blow

on the head, which is now and then observed to

be suddenly followed by jaundice, acts, I believe,

in the same way as fright, namely, by paralyzing

the nerve force required for the continuance of the

biliary secretion.

I now pass on to the consideration of the patho-

logy of the second kind of jaundice ftom suppres-

sion, namely, jaundice resulting fi-om hepatic

congestion.

JAUNDICE AEISING FEOM HEPATIC CONGESTION.

This is one of the most common causes of the

disease ; but as there are two kinds of hepatic

congestion—active and passive—it will be neces-

sary for me to make a further subdivision, and

consider each of these separately.
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Jaundice the Result of Active Congestion.

The mechanism of jaundice resulting from ac-

tive congestion of the liver is readily explained on

physiological grounds.

The congested condition of any gland is unfa-

vourable to secretion. We all know, for example,

that congestion of the kidney is accompanied by

a suppression of the urinary secretion, and that

the secretion is re-established as the congested

condition of the organ diminishes. The suppres-

sion of the renal secretion is no doubt due to the

engorged capillaries pressing upon the secreting

structure, and ultimate ramifications of the urine

tubes, and thereby annulling their functions. A
similar explanation is equally applicable to the

biliary secretion; and just as it happens in the

case of the kidney, that it is exceedingly rare for

a total suppression of its functions to take place, so

with the liver it seldom happens that the conges-

tion is sufficiently severe to induce complete arrest

of the biliary secretion. We find, therefore, that

although there may be yellowness of the skin and

high-coloured urine in such cases, pipe-clay stools

are frequently absent, sufficient bile to tinge the

faeces still finding its way into the intestines.

Undoubtedly it must have occurred to many of

my readers, that jaundice is fi'equently absent in
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cases of acute inflammation of the liver, even

running on to suppuration, and that the foregoing

theory of the pathology of such cases is therefore

insufficient. At one time I was puzzled to explain

this apparent anomaly, but on subsequent inves-

tigation the true cause became apparent, and

instead of the above fact detracting from, it tended

rather to strengthen the theory. If, for example,

we closely examine cases of acute hepatitis with-

out jaundice, we find they are those in which only

a portion of the liver is affected. It matters not

whether it be one lobe or two, the surface or the

centre of the organ, the disease is invariably cir-

cumscribed ; and thete is enough hepatic tissue

left in a sufficiently normal condition to prevent

the constituents of the bile accumulating in the

blood, and producing jaundice. This may even

occur, as I have myself observed, when the disease

has run on to suppuration.

The most typical example of jaundice as the

result of active congestion, is to be found in those

cases where it supervenes on an attack of hepatitis,

such as is met with in hot climates, where indolent

habits and high living favour portal congestion.

It is occasionally met with in England, however,

and is frequently associated with gastric derange-

ment.

I had occasion to witness a good example of
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this form of disease in the person of a French

gentleman, who was brought to me seven days

after his arrival in England, on account of his

skin having assumed a most intense yellow hue.

It appeared that he had come to England on a

visit to some of his friends, and rather enjoying

the novelty of an English table, indulged too freely

in a quantity and quality of food to which he had

hitherto been a stranger. The consequence was,

that within three days after his arrival he began

to suffer from hepatic tenderness, and dyspeptic

symptoms ; the skin at the same time assumed a

dusky hue, which soon merged into a decided

yellowness. These symptoms were accompanied

by pipe-clay stools and saffron-coloured urine ; on

the latter being tested it gave a distinct bile

pigment, but no bile acid reaction—a point which

I shall aftemards have occasion to show, is of a

certain diagnostic value in obscure cases of jaun-

dice. This gentleman, under the influence of

benzoic acid, perfectly recovered his normal com-

plexion in the short space of a week.

There is another form of jaundice from active

congestion, viz., that due to the presence of

zymotic disease, such as ague, typhus, and other

fevers. As an illustration of this kind of affection,

I shall cite one arising jfrom the first of these

causes, namely, ague. And the best example I
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can give is one that has recently fallen under my
notice, and which occurred in the person of a

member of our own profession. The gentleman

was for several years surgeon to one of our large

colonial hospitals, but in consequence of repeated

attacks of intermittent fever, was forced to resign

the appointment, as well as a lucrative practice,

and return to England. He has now been at

home for two years, and although his general

health has much improved, still suffers from occa-

sional attacks of his old enemy. On consulting

me regarding his case several months ago, he

mentioned, that while suifering from the above-

named attacks, he occasionally suddenly passed

five or six ounces of urine as dark as chocolate,

and this would recur perhaps once in twenty-four

hours, dming two or three days, and then as sud-

denly disappear. This urinary symptom being

an unusual one, I requested him to send me on

the next occasion a specimen of the fluid. In

the beginning of last November* I received tln-ee

samples of urine, one passed at eight a.m., which

was clear, pale, of a specific gravity of 1025, of

an acid reaction, deposited no lithates, and con-

tained no albumen, being in fact normal in every

respect ; another quantity passed at two p.m., of

* This was written last year, and therefore refers to Novem-

ber, 1861.
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a chocolate brown colour, opaque, turbid, having

a specific gravity of 1032, of an acid reaction,

depositing lithates, containing albumen,* some

sugar, and a large excess of urea (3*6 per cent.)

and urohsematine ; a third sample passed at night,

of a specific gravity of 1021, also with an acid

reaction, depositing lithates in small quantity,

but containing no albumen. The percentage of

urea in this urine was exactly one-half (namely,

1*8) of what it was in the preceding specimen

passed at two p.m.

The varying conditions of these three urines

clearly pointed to intense congestion of the

chylopoietic viscera, of a transient and periodic

character. Suiting the practice to the theory, mer-

curials were taken by this gentleman in order to

remove the congestion of the chylopoietic viscera,

and with the most favourable results, for, as I after-

wards learned, the jaundice and other disagreeable

symptoms soon disappeared.

Jaundice the Result of Passive Congestion ofthe Liver.

In this case the congestion, instead of arising

from an increased flow of blood to the liver, as

* "VYhen examined with the microscope, this specimen of urine

•was found to contain a large quantity of nucleated epithelium,

and granular cells ; free granules of a hfematine colour, granular

tube-casts, and a quantity of mucus ; while the morning and
evening urines were perfectly free of any such substances.
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in the preceding, is the result of some cause im-

peding the outward flow of blood from the liver.

Thus for example, passive hepatic congestion may
arise from valvular disease of the heart, or from

any pulmonary affection obstructing the circula-

tion of blood through the lungs (pneumonia, &c.).

Jaundice from the passive- form of hepatic con-

gestion, is not so common as jaundice from the

active form, in consequence of the former being,

as a rule, much slighter than the latter. Its

pathology is, however, I believe, exactly the same,

viz. the result of the engorged hepatic capillaries

compressing the secreting cells and tubes, and

thereby annulling their functions. Such being

the case, it is unnecessary for me to do more than

merely allude to this cause of jaundice.

It may, perhaps, be asked— If the foregoing

statements regarding the pathology of jaundice

from congestion be correct, how does it haj)pen

that it is not present in every severe case of

gastric derangement, fever, heart-disease, &c. ?"

This question is easily answered, for as Dr. Budd

has clearly put it, while speaking of the action of

medicines upon the liver—" In most persons, per-

haps, a portion of the liver may waste or become

less active without sensible derangement of health,

they have more liver, as they have more lung,

than is absolutely necessary. In others, on the
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contrary, the liver,, from natural conformation,

seems just capable of effecting its purpose under

favourable cii'cumstances." Persons inheriting

this feebleness of liver, ''or in whom, in conse-

quence of disease, a portion of the liver has atro-

phied, or the secreting element of the liver has

been damaged, may suffer little inconvenience as

long as they are placed in favourable circum-

stances, and observe those rules which such a con-

dition requires ;" but as soon as the balance of

their hepatic circulation is disturbed by causes

like those above mentioned, jaundice makes its

appearance ; such patients being, as Dr. Budd

says, " bom with a tendency to bilious derange-

ments."*

JAUNDICE AS A RESULT OE SUPPEESSION CONSE-

QUENT UPON ABSENCE OE THE SECRETING

SUBSTANCE.

The pathology of this state is self-evident, for

wherever secreting substance is wanting, secretion

cannot take place. If then, the tissue which

secretes bile be destroyed or transformed by dis-

ease, the biliary function must be suspended, and

the ingredients which it is the office of such

structure to separate from the blood, will accu-

mulate in the circulation, and give rise to the

* Diseases of the Liver, p. 55.
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usual chain of results following suppression of the

biliary secretion.

In cancer, tubercle, fatty and amyloid dege-

neration of the liver, jaundice arises from the

above-named cause. In these diseases it is not,

however, a constant symptom, and this is simply

on account of there being usually sufficient healthy

tissue left to enable the biliary secretion to be

carried on. If the cancer, or other morbid pro-

duct, occupied the whole place of the secreting

tissue, the biliary fanction could no more be

carried on by such product, than by the same

product occup3'ing another organ of the body. In

cases of jaundice arising from absence of the

secreting substance, the amount of the jaundice

depends on another cause besides the mere extent

of the morbid deposit. This is its situation. A
large amount of diseased tissue may exist in cer-

tain portions of the liver, and yet fail to produce

jaundice, while a much smaller amount of the

same diseased tissue, placed in another situation,

may induce it. Should the morbid deposit, for

example, be so placed as readily to interrupt the

flow of the secreted -bile, jaundice may rapidly

occur, and be due as much to the re-absorption of

the secreted bile, as to the suppression of the

biliary secretion. This is, indeed, tlie true ex-

planation of the fact, that diseases affecting the
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concave, are much more frequently accompanied

with jaundice, than those attacking the convex

siuface of the liver. I might have chosen what

at first sight appears a more typical example of

absence of secreting structure, namely, a case of

acute atrophy of the liver ; for in such cases the

hepatic tissues sometimes dwindle down in the

course of a few days to less than a quarter of

their original bulk, and give rise to intense jaun-

dice. But in such cases there does not appear

to be a total arrest of the secretion, until the very

last stage of the disease, if it even occurs then

;

and besides, if I dare form an opinion from one

case, I should say that, in consequence of the rapid

disorganization of the parenchyma of the liver,

the circulation in the organ becomes much dis-

turbed, and gives rise to what Frerichs terms

disordered diffusion. So that in cases of acute

atrophy of the liver, the jaundice, although

chiefly due to suppression, is complicated with

re-absorption of the bile, as was proved in a case

I examined, by finding in the urine, not only

those products which are merely excreted from

the blood, but also some of those which are

generated in the liver itself. It will be necessary

for me, therefore, to go more fully into tliis form

of jaundice than I have done in any of the pre-

ceding forms of the disease.

D
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JATJKDICE AEISING FEOM ACUTE ATEOPHT OF THE'
LIVEE.

Acute, or yellow atropliy of the liver, is one

of the most formidable of human diseases. It is

sudden in its onset, rapid in its course, fatal in

its termination. It is more common in women
than in men ; seldom attaxjks those above thirty

years of age, and occurs most frequently in the

earlier months of pregnancy. The immediate ex-

citing cause of this strange disease appears to be,

in the majority of cases, mental depression. The
symptoms usually observed are jaundice, rapidly

followed by sickness, and vomiting
;
by febrile ex-

citement, and cerebral disturbance.

As the disease advances, the hepatic dulness

diminishes ; the urine becomes scanty, and high-

colom'ed; the bowels confined. Extravasations

of blood take place under the skin ; and haemor-

rhages from the nose, vagina, or bowels are fre-

quently observed. Lastly, delirium, or coma,

generally closes the scene, within a week after

the commencement of the violent symptoms, and

within a month after the appearance of simple

jaundice. Frerichs, who has so well described

these cases, even says, " that in the severest forms,

the disease may run its course, and end fatally

within twenty-four hotirs."*

* " Clinical Treatises on Diseases of the Liver," vol. i. p. 197.
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All cases of acute atrophy of the liver are,

fortunately, not necessarily fatal. In some the vio-

lent symptoms gradually disappear, and recovery

takes place after free evacuation of the bowels.

In every case of suspected acute atrophy of the

liver, the urine ought to be carefully examined

for tyrosine, and leucine, two abnormal products,

which, according to Frerichs, are never absent.

Some remarks on the diagnostic value of these

substances will be found at page 62.

Through the kindness of Dr. Wilks, I had the

opportunity of examining the liver, and analysing

the urine, in a typical case of acute atrophy, which

he reported in the Pathological Society's Trans-

actions," vol. xiii. p. 107. The brief history of

the case is as follows :—E. K., aged seventeen, a

married woman, in the third month of pregnancy,

was seized with a bilious attack, and jaundice,

after having a violent quarrel with her husband,

who accused her with infidelity. The patient was
first under the care of Mr. Bisshopp, of South

Lambeth, who found her suffering from jaundice,

accompanied by some febrile symptoms, and
vomiting. In two days she became delirious, had
violent screaming, and convulsive fits, which were
rapidly followed by unconsciousness. Next day
the patient was seen by Dr. Wilks ; she was then

quite insensible, with slight stertorous breatliing,

*D 2
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and foam on tlie lips. The pupils were mode-

rately dilated, and sensible to light. The pulse

120. The hepatic dulness reduced to a narrow

band over the lower ribs. No urine had passed

for twenty-four hours ; a catheter was therefore

introduced, and twelve ounces of clear bilious-

looking fluid were drawn -off. This urine I had

the oppoitunity of analysing a few days after-

wards. It was then of a yellow-ochre colour, and

contained a considerable deposit.

The analysis gave

:

Specific gravity . . . . . . 1028

Reaction acid (?)

IN 1000 PAETS.

Water . . . . 948-860.

SoUds
(o^g^i°. \ . 51-138
|_
inorganic J .

Urea ~ T 30-000

TJric acid . . . . . . . 0-375

Eesin and mncus

Bile, colouring matter, and acids

TJrohaeinatine .

Leucine, and tyrosine

Inorganic salts . . ' . ' . . . 6-188

The biliary acids (contrary to what Frerichs

found in some of his cases) were present in this

urine in fair quantity. With Pettenkofer's test

(sulphiu-ic acid and sugar) a decided purple colour

was obtained.

14-575
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Wlien a portion of the urine was concentrated,

and allowed to crystallize slowly, beautiful crystals

of both tyrosine, and leucine were detected in it

by means of the microscope. The purified urine

also showed the presence of sugar in small quan-

tity. When the organic solids were burned, they

had a strong odour, and gave off a smoky flame^

thereby showing that the urine contained a con-

siderable quantity of fatty resin.

As calculating the constituents of the urine by
percentage is a very unsatisfactory method for

scientific purposes, it may be useful for me to give

the analysis of the same urine as calculated for

twenty-four hours, viz., twelve ounces, the amount

drawn from the bladder shortly before death. In

that case the analysis gives :

24 Hotras' ueine.

Quantity 372-00 c. c.

Specific gravity .... 1028

Eeaction .... acid (?)

Solids (total) . . . . 19-038 grammes.

Urea 1M60 „
Trie acid 0-139

Resin, and mucus

Bile pigment, and acids

TJrohaematine

Tyrosine, and leucine .

Inorganic salts . . . . 2-298

5-441

During the night before her death, the patient
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aborted, and lost a considerable quantity of blood

by tlie vagina. The whole duration of the disease

was merely six days, and the more urgent symp-

toms only manifested themselves two days before

the fatal termination.

After death the liver was found to be very small

in size, not exceeding, as was supposed, 1 1 j)ound

in weight. It was deeply stained yellow, and its

cells were found to be small, and broken up ; not

an entire cell could be detected by either Dr.

Wilks or myself—^nothing, indeed, but a quantity

of dehris of hepatic tissue, and fat. The gall-

bladder was contracted, and contained only a

little mucus ; the urinary-bladder was empty.

Although jaundice the result of acute atrophy

of the liver, might be thought to be a typical

example of jaundice arising from a suppression of

the biliary function—the diminution in secreting

substance natm-ally inducing a diminution in

secreting power—I have, as was before said, been

led to view it differently; because, although less bile

than usual is secreted, there is nevertheless nothing

like an entire suppression of the bihary function,

as is proved,

—

Firstly,—By the absence of pipe-clay stools.

Secondly,—By the deep staining of the hepatic

tissue with bile pigment, just as occurs in jaun-

dice the result of obstruction.
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Thkdly,—By the presence of the biliary acids

in the urine.

Fourthly,—and lastly, the violent symptoms

of bile-poisoning lead to the same conclusion,

for it is not bile pigment, but the bile acids, that

induce the fatal symptoms of bile-poisoning.*

CLASS B.

THE MECHANISM OF JAUNDICE AEISING FKOM THE
EE-ABSORPTION OE THE SECEETED, BUT RE-

TAINED BILE.

In cases of this kind, the obstruction is not

usually to be found within the liver itself, but in

the ducts after their exit from the hepatic organ.

The seat of the obstruction, too, is much more fre-

quently found near to, or at the termination of

the common duct, than close to the liver. The

obstruction may be of three kinds :

—

* Six grains of pure glycocholate of soda killed a small dog,

into whose femoral vein I injected it, in the course of two hoxirs.

In experimenting on animals, I have made the curious observa-

tion, that although bUe has the property of retarding or arrest-

ing putrefaction, both in the intestinal canal, and out of the

body, yet, when injected into the subcutaneous cellular tissue of

a healthy animal, it causes the surrounding tissues to decompose,

and become foetid, and an artificial disease is thereby set up,

whose most peculiar feature is the engendering of a rapid putre-

faction of the body after death.
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Firstly,— congenital deficiency of tlie bile-

ducts.

Secondly,—An accidental obstruction in the

course of the ducts, as from gall-stones, hydatids,

or the entrance of foreign bodies from tbe in-

testines.

Thirdly,—From closure- of the outlet of the

common duct, as, for example, from the pressure

of the pregnant uterus, or distended transverse

colon, or from organic disease of the pancreas, or

neighbouring organs.

First, as regards cases of jaundice from con-

genital deficiency of the ducts. Cases of this kind

are rare. The best with which I am acquainted

is the one that was brought before the Pathological

Society last year, by Dr. Wilks. " The child had

never passed any meconium, the motions always

being of a white colour. When a fortnight old,

jaundice came on, and continued until death, at

the age of six weeks. After death, the liver was

found of a dark green colour, and, apparently,

the gall-bladder was absent. On further examin-

ation, however, the cellular tissue, which appeared

to occupy its place, was found to be occupied by

a small canal, just large enough to contain a

bristle ; to this, however, no outlet could be found,

and on endeavouring to discover the hepatic

ducts, these, in like manner, could not be made
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out. The opening- of the common duct in the

duodenum was natural, but no hepatic duct could

be found joining the pancreatic. It appeared,

therefore, as if the larger ducts had become

slu'unken and obliterated."*

Through the kindness of Dr. Wilks, I had the

opportunity ofmaking a microscopical examination

of the liver. The hepatic cells were very small

in size, much broken up
;
very few possessed

nuclei, and all were deeply tinged with brownish

yellow colouring matter. Scattered throughout

the hepatic tissue, I found numbers of well-formed

cholesterine crystals, like those represented in

Fig. 3.

I must here mention, that jaundice does not

necessarily follow upon absence of the gall-

bladder; just as in the horse, the deer, the rat,

and other animals that possess no gall-bladders,

the biliary function is perfectly well carried on, so

it may be in the human subject* labouring under

a congenital or accidental deficiency of the gall-

bladder. In such cases, the hepatic ducts are

pervious, and consequently the secreted bile finds

no difficulty in reaching the intestines. In the

"Edinburgh Medical Journal" (May, 1861, p.

1045,) Dr. Alexander Simpson reports a case of

* " Medical Times and Gazette," 29th March, 1862.
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tliis Idnd occurring in a cLiild, wliich died when
only a few weeks old. There was no trace of

the existence of a gall-bladder; but on laying

open the duodenum, the orifice of the bile-duct

was at once seen in its ordinary situation, and

a drop of pale bile was expressed from it. On
tracing the duct to the liver, it was found to

pass up undivided into the horizontal fissure,

where it at once broke up and branched into

the hepatic tissue of the right, and left lobes.

I shall delay entering into an explanation of

the mechanism of jaundice from obstruction, until

I come to the consideration of what may be

termed Permanent Jaundice^ as in that case one ex-

planation will do for all.

JAUNDICE AS A EESULT OE THE ACCIDEN'TAL

OBSTRUCTION OF THE BILE-DUCTS.

The second class of cases, namely, those in

which the obstruction is in the course of the ducts,

are of frequent occurrence, and in them the

jaundiced state is usually merely transient, for no

sooner has the obstruction been removed, than

the jaundice begins to disappear. The most

common cases of this kind are those arising

from gall-stones. As every one is familiar with

their history, I may merely mention, that we may
have gall-stones, and even all the most painful
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symptoms of gall-stones, without the slightest

trace of jaundice. This, I believe, arises in the

following manner :

—

Fii'stly,—The majority of gall-stones are formed

in the gall-bladder ; their formation being due

to the accidental deposition of the less soluble

parts of the bile, either as a consequence of these

ingredients being present in excess, or in con-

sequence of the solvent, whose duty it is to retain

them in solution, being in reduced quantity. The

deposition or formation of gall-stones follows ex-

actly the same law as the deposition or formation

of stone in the bladder.

Secondly,—In some cases the gall-stone, or

stones—for there may be many, even hundreds,

remain in the gall-bladder during the whole life

of the individual, without giving rise to any disa-

greeable results, either as regards pain, or jaundice.

In other cases, the gall-stones—and this usually

happens when they are small—get into the cystic

duct, and become lodged there ; and in such a

case, although the patient may suffer intense pain,

there is still no jaundice. Moreover, it is not until

the stone or stones have passed down into the

common bile-duct, that jaundice is at all likely to

be induced by them. For while a stone remains

in the cystic duct, although it may completely

block it up, and ejGfectually prevent the bile either
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entering into or escaping from the gall-bladder, yet,

as in this situation it cannot offer any obstacle to

the direct flow of the biliary secretion from the

hepatic tissue into the intestines, there is no re-

tention, and consequent absorption of bile. In

fact, the presence of the stone in this position, in

as far as the biliary fanction is concerned, only

reduces the patient to the state of a person in whom
the gall-bladder is accidentally absent ; or to that

of a horse, or other animal, in which the absence

of the gall-bladder is a normal condition.

Thirdly,—There are yet other ways in which

gall-stones may give rise to great discomfort, and

even imperil life, without inducing jaundice. For

example, a calculus may remain in the gall-bladder

until it attains a very large size, and then ulcerate

its way into the stomach, intestines,* peritoneal

cavity, or even out of the body through an open-

ing in the abdominal parietes-f

In fact, jaundice only appears as a complication

of gall-stones when they chance to block up the

common duct, and thereby prevent the bile enter-

ing the intestinal canal. Hence, also, the reason

* Vide a case of this kind published by the author in the

Pathological Society's " Transactions" for 1857, p. 235.

t Vide a case published by Mr. Hinton in the " Brit. Med.

Joum." of August 4th, 1860, p. 603, and one by Mr. Sympson

in the same Journal of the 7th February, 1863, p. 139.
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why jaundice, as a. result of gall-stones, is more

frequently transient than permanent. If it chances

to become permanent, it sooner or later leads to a

fatal termination—^usually within eighteen months

after complete obstruction. Lastly, it may be

mentioned that, although gall-stones are liable to

form in almost every constitution, yet it is gene-

rally considered that they are most frequent in

persons of the tubercular, cancerous, and gouty

diathesis, either hereditary or acquired.

There are other substances besides gall-stones

which, by their accidental presence in the bile-

ducts, may give rise to jaundice. Thus, for example,

foreign bodies, such as cherry-stones, have found

their way from the intestine into the bile-duct,

and given rise to jaundice. Intestinal worms

have been observed to do the same thing, and

recently an interesting case of jaundice, occurring

in a girl aged 16, who died after a few weeks'

illness, has been reported, which resulted from the

presence of hydatids in the ductus hepaticus, and

ductus communis choledochus.* Hydatids of the

liver itself seldom give rise to jaundice, their

position being usually such as not to interfere

with the biliary function.

There are still other cases where we find tran-

* Dr. Dickinson has reported this case in the Pathological

Society's "Transactions," p. 104, vol. xiii. 1862.
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sient jaundice arising from accidental obstruction

of tlie bile-ducts; but in tliem, instead of the

closure of the ducts resulting from plugging from

•within, it arises from the application of pressure

from without. Thus, for example, transient jaun-

dice is met with as the result of closure of the

common bile-duct, by pressure exerted upon it by
the pregnant uterus, or by impacted faeces in the

transverse colon. Certain permanent abdominal

tumours may also lead to the same result, but

these will with greater propriety be considered

under the next head.

PERMANENT JAUNDICE EEOM OBSTEUCTION.

In order to give as clear a view as possible of

the pathology of permanent jaundice from obstruc-

tion, it will be necessary for me to give the history

of a case of closure of the outlet of the common
bile-duct in consequence of organic disease—such,

for example, as cancer of the head of the pancreas.

A case of this kind has the further advantage of at

the same time furnishing us with a typical ex-

ample of jaundice arising from the re-absorption

of the secreted, but retained bile.

When cancer of the head of the pancreas in-

volves the orifice of the common bile-duct, as the

tumour grows, the duct slowly, and gradually be-

comes impervious to the passage of bile into the



FROM OBSTRUCTION. 47

intestines, until at length the flow is completely

arrested. As this gradual process of occlusion of

the outlet goes on, the duct itself becomes more

and more distended by the retained bile, till it at

length attains an enormous size. The gall-bladder

being equally prevented from emptying itself,

likewise becomes stretched and dilated, until it

may at last become not only palpable to the touch,

but even apparent to the eye through the abdo-

minal walls. This was the case in the patient

whose liver, and occluded ducts are represented in

Plate I.

The distention of the bile-ducts is not limited to

those situated external to the liver, but also affects

those in the substance of the organ ; and to such

an extent may this be the case, that, on making a

section of a liver that has long had its common
duct obstructed, a number of large excavations are

observed all over its surface, which excavations are

nothing more than the open mouths of the trans-

verse sections of the dilated ducts. Such a state

of matters is tolerably well represented in the

section of the liver in Plate I. Further, the

effect of this obstruction to the exit, and consequent

accumulation of the biliary secretion, is not con-

lined to the mere distention of the ducts, but

causes various changes to occur in the parenchyma

of the liver itself. The first of these is an increase
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in the size ofthe organ, arisingpartly from the accu-

mulation of the bile, and partly from the conges-

tion caused by the pressure exerted on the vessels

by the distended ducts. In the second place,

gradually as the state of matters here described

progresses, the parenchyma of the organ becomes

itself alfected, partly from the direct pressure

exercised upon it, and partly from the derange-

ment of its nutrition, produced by the interruption

to the hepatic circulation ; so that, after a time,

the enlarged liver slowly, and by degrees dimi-

nishes, until it at length regains its natural size,

thereby rendering, at this period of the disease,

the diagnosis of the case extremely difficult. This

state of matters is not, however, of long duration

;

for, in consequence of the continued compression

of the blood-vessels and parenchyma, the nutrition

of the liver is so disordered, as to lead to a gradual

shrinking of the entire substance, or, in other

words, to a general atrophy of the organ.

It is thus seen how in permanent occlusion of the

common gall-duct the liver may be found hyper-

trophied in the first, of normal dimensions in the

second, and atrophied in the third and last stage ol

the disease.

In cases of the kind here described, it is not

at all unlikely that the enlargement of the liver

in the earlier, as well as its atrophy in the later
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stages of obstruction, may be mistaken for the

cause of the jaundice, instead of the result of the

arrest of the flow of bile, and thereby lead to a

grave error in treatment. The history of the

case, together with a knowledge of the above

facts, will, however, tend to facilitate the diag-

nosis. Thus, it must be ascertained :

—

Firstly,—If the jaundice preceded the alteration

in size of the organ.

Secondly,—If there is an absence of any

history of hepatitis
;
and.

Thirdly,—If there is no evidence of any pul-

monary or cardiac mischief likely to lead to

passive congestion of the hepatic tissue.

Even with a knowledge of all these facts,

however, it often baffles the skill, and acumen

of the ablest physicians to discover the cause

of jaundice. Every now and then cases are met

with, where the patient tells us that the jaundice

has gradually come on without any assignable

cause, and where, after the most careful exami-

nation of his history, as well as of his physical

condition, we fail to detect a clue to the diag-

nosis. Cases of this kind are far from uncommon,
and this is the more to be regretted, seeing that

unless we have a clear appreciation of the cause,

it is not only difficult, but even dangerous to treat

the symptom. The injudicious administration of

E
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a remedy here, may hasten the termination we
most desire to retard. The truth of this remark

will, however, be better appreciated when I come
to consider the rationale of the treatment of

jaundice. Meanwhile, it may be advisable to

point out a method capable of yielding most im-

portant information, when all the ordinary means

of diagnosis fail. I allude to the chemistry of

the excretions. Although the pathological che-

mistry of the excretions is as yet in its infancy,

it has already given the scientific physician a key

to the detection of several diseases, and I trust to

be able to show, that even in the obscure cases of

jaundice above alluded to, it not only gives us a

clue to their cause, but presents us with a guide

to their treatment.

In jaundice arising from obstruction, the pipe-

clay stools are, as in the case of jaundice from

suppression, entirely due to the absence of bile

jfrom the intestinal canal. The yellowness of the

skin is in like manner caused by the accumulation

of the bile pigment in the blood, from whence it

exudes, and stains the tissues; and, lastly, the

saffron-coloured urine results in a similar way from

the elimination of the pigment from the blood by

the kidneys. Instead, however, of these three con-

ditions arising, as in the case of jaundice from sup-

pression, from the arrest of the biliary functions
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allowing certain of the constituents of the bile to

accumulate in the circulation, they are, in the

first place, the result of the re-absorption of the

secreted bile from the distended ducts, and gall-

bladder. So that while in jaundice from suppres-

sion, only those biliary products which exist

pre-formed in the blood accumulate in the cir-

culation, in cases of jaundice from obstruction,

the biliary products which are manufactured in

the liver, equally with those which are pre-formed

in the blood, find their way back into the circula-

tion, to be from thence eliminated with the

excretions. Ifthen, we could ascertain the presence

or absence of these products in the excretions, we
should be enabled to distinguish between jaundice

resulting from suppression, and jaundice arising

from obstruction. Let us now see what the che-

mistry of the excretions teaches us ; and to begin,

we shall take the intestinal excretion.

AlfAXTSIS OF THE INTESTINAL EXCRETION AS AN
AID TO THE DIAGNOSIS OE OBSCTJEE CASES OE
JAUNDICE.

The intestinal excretion, in the natural state,

consistSjfirstly,—of those portions ofour food which

have resisted the action of the digestive juices

;

secondly,—of the excess of the modified food re-

maining unabsorbed; and, thirdly,—of the excess,

E 2
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as well as of the efifete portions of the digestive

I j
secretions themselves. Consequently, if from any
cause the digestive secretions do not act properly,

the evacuation immediately becomes abnormal,

and we can discover by analysis which of the

secretions is at fault. Thus, for example, we know
that the saliva acts upon the starchy matters of

our food, the gastric juice on the albuminous, the

pancreatic on the fatty, and that the biliary secre-

tion so modifies the chyme as to allow of its rapid

: absorption by the lacteal, and portal vessels. If

then, from any cause the elaboration, or excretion

of any of these digestive juices be interfered with,

! more of the particular kind or kinds of food on

which it acts, passes unchanged through the intes-

tines. Thus, if the salivary secretion be affected,

an unusual amount of unmodified starch is found

in the stool. If the gastric juice is defective,

more albimien than is normal passes away
' unchanged, and so on with the others.

It is clear then, that an examination of the stools

must afford us important information regarding the

presence, or absence of the normal secretions. A
simple inspection of the stool will sometimes at

once tell us whether or not bile is present. If it

be present, the stool varies from a pale yellow, to

a dark olive-green hue, according to the kind, and

quantity of biliary colouring matter present, and

4
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the nature of the food. It must not be forgotten

however, that unless care be taken, the colour

deducible from highly-coloured food may be mis-

taken for an excess of bile. This remark is still

more applicable to medicines, for mercury, bis-

muth, iron, and some other mineral remedies, give

rise to dark evacuations so closely resembling

bilious stools in appearance, that the only way to

distinguishthem, is by chemical analysis
;
when, the

presence of the mineral, together with, the absence

of the bile pigment, and the biliary acids (which

are always to be found in normal evacuations),

will at once reveal the true nature of the case.

I have seen a mistake of this kind happen, and

that too, where a patient labouring under jaun-

dice from obstruction, was thought to be pass-

ing the usual amount of bile in his stools, when
in reality not a particle of bile pigment was pre-

sent. The colour was in this case entirely due to

the food, and ferruginous remedies. Blood from

the stomach or bowels, is also apt to be mistaken

for biliary matter, more especially when acted

on by the gastric juice, which has the property

of turning red blood brown. With these excep-

tions, the absence of bile from the stool, is usually

very easily ascertained. For if the patient be

taking no highly-coloured food, or any of the

medicines above indicated, the stools are of a
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dirty pipe-clay colour. This is not due to the

presence of any new or foreign matter, but solely

to the absence of bile pigment. In these cases

the evacuations, besides being white, are usually

of a most offensive odour, for, among other

things, bile checks intestinal putrefaction, and the

development of offensive gases.

In addition to the colom-, and odour of the

faeces, in cases of jaundice, another important

indication is to be found in the presence of fat.

The presence of fat in the stools was at one time

looked upon as evidence of pancreatic, at another

time of hepatic disease; now, however, experi-

mental physiology has taught us, that it in some

measure depends upon both. For while, on the one

hand, the pancreatic secretion emulsions the fatty

part of om' diet, and thereby renders it capable of

absorption, recent researches, as has been already

pointed out, have established the fact that the

biliary secretion also plays an important part in

the absorption of the oleaginous constituents of

our food. Bidder and Schmidt, as was before said,

have shown that a dog, after ligature of the gall-

duct, absorbs less than half the average normal

quantity of fat ; and by experiment it has been

found that this arises from the circumstance that

bile emulsions only the acid fats, while pancreatic

juice transforms the neutral as well as the acid
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oleaginous matters. The presence of fat in the

stools may be due, therefore, partly to hepatic,

partly to pancreatic derangement; and I shall

immediately point out how we can tmii this fact

to account in diagnosis, and discover in cases of

jaundice from obstruction, whether the seat of

the obstruction be at the outlet or in the course

of the duct.

EXAMINATION OF THE BEFAL SECRETION.

The urine affords us important information in

all cases of jaundice. In fact, an examination of

it alone would in many cases enable us to dis-

cover the presence or absence of this affection.

Diagnostic Value of the Colour of the Urine.

The urine of jaundice has invariably a peculiar

tint, ranging from a saffron-yellow to a dark olive-

green, or almost black hue. It must not be for-

gotten that the colour of normal urine varies

with the degree of concentration. Where little

is passed, being of a high, where much is passed,

of a pale colour ; the depth of colour depending

on the degree of dilution of the urohsematine.

Again, it must also be remembered that there are

many diseases, which change the colour of urinevery

materially, some only deepening, others actually

changing the tint. Foods, and medicines also,



Plate ii.
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has another advantage, for if we take a measured

quantity of urine, and collect, dry, and weigh the

uric acid obtained from it, we can readily calculate

the total quantity passed in the twenty-four hours,

and thereby assist in diagnosing the presence or

absence of malignant disease of the liver, as I

shall afterwards have occasion to point out.

The urine of jaundice is generally described as

being of a saffron colour ; but if I may be allowed

to form an opinion from my own observations,

which are tolerably numerous, I should say that

it, in colour, much more frequently resembles

old ale than anything else with which I am ac-

quainted. On standing, the colour changes very

considerably, in consequence of the pigment be-

coming slowly oxidized by its exposure to the

air. When there is a very great excess of bile

pigment present in the blood, the kidneys have

some difiBculty in eliminating it. Occasionally

even, it chokes up the renal capillaries, and

thereby complicates the jaundice by inducing

secondary disease in the kidney. In such cases

the external surface of the kidney, after the re-

moval of the capsule, looks as if it had been
sprinkled over with ink. The black specks vary

in size from the minutest visible point to that of a

pin-hcad. The accompanying chromo-lithograph

(Plate II.) represents a kidney in this condition.
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It will also be observed that it is studded over

with a number of small abscesses ; but whether

these resulted from the blocking-up of the capil-

laries just alluded to or not, it is impossible to say.

In the case in question no albumen was detected

in the urine during life, and it was only on care-

ful analysis, after the post-mortem had revealed

the above state of matters, that a small quantity

was discovered ; and even then, had not the expe-

riment been carefully performed, the presence of

albumen might have been overlooked.

Diagnostic Value of the presence [of the Bile-Acids in

the Urine.

All acquainted with the recent literature ofjaun-

dice know how hard a battle is being fought be-

tween two sets of observers in Germany, regarding

the presence of bile-acids in urine. One class,

with Frerichs and Stadler at their head, believe

that the biliary acids are decomposed in the blood,

and are consequently never to be detected in the

urine. The other class, headed by Kiihne, state

as positively that they have detected these sub-

stances in the urine. Indeed, Kuhne states that

by adopting Hoppe's method,* he never fails to

* Professor Hoppe tests for bile-acids in the folio-wing man-

ner :—The urine is boiled with an excess of milk oflime for about

half an hour, and filtered to free it from the precipitate thus
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detect the presence of the biliary acids in the

urine of patients labouring under icterus, as well

as in the urine of dogs with the bile-duct ligatured;

When first studying this question, I was very

much perplexed by these contradictory statements,

for neither the judgment, nor the power of obser-

vation of either of the authorities could for a

moment be called in question ; and on experi-

menting for myself, so unsatisfactory were the

results obtained, that I almost threw the question

aside in despair. On one occasion, however, I

at length met with such unmistakeable evidence

of the presence of bile-acids in the urine, that

I could no longer doubt the fact of their existence,

and was forced to search for an explanation of

the previous contradictory results. Fortunately,

it was not very long before a solution to the

difficulty was obtained, and, what was of still

greater importance, led to the observation that the

contradictory results arose from a circumstance

which might be turned to account, as a means of

differential diagnosis. The discovery was, that in

certain cases of jaundice not a trace of the biliary

acids is to be detected in the urine, although the

formed. The filtrate is evaporated to dryness, decomposed with

hydrochloric acid, washed with water, and then extracted with

alcohol. The alcoholic extract contains the bile-acids, which are

recognised by Pettenkofer's test.

*E 0
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bile pigment is present in abmidance; while in cer-

tain other cases both biliary acids, and bile pigment

occur in notable quantity. What, then, is the cause

of this difference? Simply this. In jaundice from

suppression the liver does not secrete bile ; conse-

quently no bile-acids being formed, none can enter

the circulation, and they are therefore not to be

detected in the urine. In jaundice from obstruc-

tion, on the other hand, bile is secreted, and ab -

sorbed into the blood; and the bile-acids not being

all transformed in the circulation, as Frerichs sup-

posed, are eliminated by the kidneys, and appear

in the urine, where they can be detected by
Hoppe's method, or even, with proper precautions,

by simply adding sulphuric acid and sugar. Here,

however, some skill and experience are requisite,

in order not to confound the colour produced by

the action of the reagents on other substances with

the fine purple produced by the biliary acids.

As the majority of cases of jaundice result from

suppression of the hepatic function, and as many
of the cases of obstruction ultimately merge

into the former, it is easily understood how the

existence of the biliary acids in the urine has

been so frequently denied. I have myself seen,

in a case of obstruction of the common duct, the

biliary acids slowly and gradually diminished in the

mine, until they at lengtli almost entirely dis-
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appeared as the case approaclied a fatal termina-

tion. Here the disappearance of the biliary acids

went on step for step with the impairment of the

secreting powers of the liver, in consequence of

the pressure exercised on its parenchyma by the

retained bile.

The readiest mode by which the biliary acids

may be detected is the following : To a couple

of drachms of the suspected urine add a small

fragment of loaf-sugar, and afterwards pour slowly

into the test-tube about a drachm of strong

sulphuric acid. This should be done so as not to

mix the two liquids. If biliary acids be present,

there will be observed at the line of contact of the

acid, and urine—after standing for a few minutes

—

a deep purple hue.* This result may be taken as

a sure indication that the jaundice is due to

obstructed bile-ducts. On the other hand, the

absence of this phenomenon, and the occurrence of

merely a brown instead of a purple tint, although, in

the earlier stages of jaundice, equally indicative of

suppression, is of course, for the reasons already

given, no indication ofthe cause of the suppression.

That must be gleaned from other circumstances.

It is seen that I have taken no notice of

* The immediate formation of a reddish coloured line is due

to the acid setting free uroheematine, the normal colouring matter

of the urine.
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Frericlis' theory regarding tlie bile-acids being

clianged into bile pigment. I liave done so

advisedly, feeling as I do, tbat when that observer

investigates the subject more fully, he will himself

abandon such an untenable doctrine, founded as

it is, on an erroneous view regarding the nature

of bile pigment. The colour induced by sulphm-ic

acid on the acids of the bile, is as different in its

chemical nature from animal pigment, as any two

substances can possibly be. Indeed, they have no

bond of connection whatever, except the mere

tint. All animal pigments, whether they be

green, like bile-colouring matter, or red, like

hsematine, spring froni the same source, and

contain iron. Besides this, the mere fact of an

increase of animal pigment being found in the

urine after the bile-acids have been injected into

the circulation, to which Frerichs attaches such

importance, in reality proves nothing more, as

Kiihne pointed out, than that an increased

destruction of blood corpuscles has taken place.

I have found the urine of dogs loaded with dark

colouring matter after injecting chloroform, and

other stimulants into their portal veins, in order

to establish artificial diabetes
;
and, assm-edly, in

these cases the presence or absence of bile-acids

in the blood had nothing to do with the result.
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Diagnostic Value of the presence of Tyrosine^ and

Leucine in Urine.

There are two other abnormal products occa-

sionally met with in the urine of jaundice,

namely, tyrosine, and leucine. These substances,

altliough for many years known to chemists,

attracted comparatively little attention until

Frerichs discovered their diagnostic value in

hepatic disease.

Fig. 4.

Fig. 4.—Crystals of pure tyrosine, obtained from the urine of a case of

chronic atrophy of the Uver, following upon obstruction of the bile-duct,

(o) Large crj'stals. (J) The more common form of the stellate groups

of needle-shaped crystals, (c) A few separate fragments of needle-shaped

crystals.

Tn that peculiar form of complaint, described

as acute or yellow atrophy of the liver, the
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urine is said invariably to contain tyrosine, and

leucine. The presence of these substances may
therefore assist us in diagnosing the case. When
tyrosine, and leucine are present in quantity, they

are very readily detected, all that is required

being slowly to evaporate an ounce of urine, to

the consistency of syrup, put it aside during a

few hours to crystalHze, and then examine it with

the microscope. The tyrosine is recognised by

being in fine stellate groups of needle-like crystals,

as represented in fig. 4, or spiculated balls not

unlike a rolled-up hedgehog, with the bristles

sticking out in all directions.

Pig. 5.

Spiculated balls of tyrosine, from the uriae of a case of acute atrophy of

the liver. When these were re-dissolved, purified, and re-crystalUzcd, they

assumed the form represented in Kg. 4 (i)

.
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Tyi'osine mn.j be obtained in a pure state

by adding to four ounces of urine a solution of

acetate of lead, till a precipitate ceases to form,

filtering, and freeing the liquid from the excess of

lead by a current of sulphuretted hydrogen, again

filtering, and evaporating the clear solution. The

tyrosine is now colourless, and crystallizes with

the microscopic characters above alluded to, but

still better marked. Tyrosine may be further

recognised by putting a few crystals on a platinum

spatula, adding a drop or two of nitric acid, and

evaporating to dryness. If present, the yellow

residue thus obtained assumes a pumpkin hue on

the addition of potash, and leaves on incineration

a dark greasy stain. Frerichs recommends another

test, namely, the following :—Put the suspected

substance into a watch-glass, along with some

sulphuric acid, and after they have been in contact

about half an hour, dilute the mixture with water.

Next boil, and then neutralize with carbonate of

lime. Filter, and to the clean filtrate add a few

drops of perchloride of iron, devoid of fi:ee acid.

The formation of a dark violet blue colour indi-

cates the presence of tyrosine.

Leucine is known by its flat, circular, oily-

looking discs, without any crystalline structure.

At the first glance, a globule of leucine might be
mistaken for oil, not only on account of its micro-

p
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scopical characters, but also on account of its

being ligbter tlian water. Tlie globules of leucine

are distinguished from those of oil by their being

soluble in water, and boiling alcohol, and insolu-

ble in ether. Besides this, the discs are occasion-

ally opaque and laminated like the granules of

potato starch. They are' then not at all unlike

microscopic crystals of the carbonate of lime ; but

the carbonate of lime crystals sinli in water.

Fig. 6.

Dark globules of leucine of various sizes, resembling in appearance

globules of carbonate of lime.

Both tyrosine, and leucine are usually deeply

impregnated with the colouring matter of the

urine.

Since Frerichs' views were first published I

have found tyrosine, and leucine in the urine of

cases of chronic, as well as of acute atrophy of

the liver. Their presence may therefore aid in

diagnosing the latter as well as the fonner con-

dition of the hepatic organ.
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I have little doufct that future research will dis-

cover other conditions of the liver, besides those

just mentioned, in which tyrosine, and leucine,

may appear in the urine
;

for, as will be subse-

quently pointed out at page 96, I have been

successful in producing them artificially in the

urine of animals in which there was no evidence

either of acute or chronic atrophy of the liver

having taken place. In the cases cited, indeed,

it will be seen that the jaundice was the result of

suppression, consequent upon congestion of the

liver, produced by blood poisoning.

It may be added that since these observations

were made I have found in the artificially concen-

trated urine of a case ofjaundice firom obstruction

consequent upon impacted gall-stone, a few balls

closely resembling leucine in shape, and size, but

differing fi:om it in being excessively dark in colour.

No tyrosine crystals were observed, and unfor-

tunately there was not sufficient of the leucine-

like substance present in the urine to admit of

its being chemically tested. I have thought it

my duty to record tliis fact for the benefit of other

observers, as there can be little doubt that we are

gradually verging towards some important dis-

covery in a diagnostic point of view.

F 2
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Melanine in the Urine.

Four years ago (1858), Dr. Eiselt of Prague
called attention to the fact that in cases of

melanotic cancer of the liver, melanine appears

in the renal secretion.* When the urine is passed

it is usually quite clear ; but after standing it be-

comes of a dark colour, even as dark as porter,

"without, however, losing its transparency. This

deepening of the colour is no doubt due to the

oxidation of the melanotic pigment, as the em-

ployment of an oxidizing agent, such as nitric or

chromic acid, causes the same change to occur

instantly.

In addition to the cases related by Dr. Eiselt, I

am able to add one of considerable importance, as

it not only offers a striking illustration of the cor-

rectness of his views, but has the double advantage

of being an unbiassed record of facts, in conse-

quence of its having been observed, and recorded

long before Dr. Eiselt's views were published, and

therefore at a time when the author had no idea

of its significance. The case occurred about thir-

teen years ago, in the wards of the Royal Infirmary

of Edinburgh. The history of the case I extract

from my private note-book. It is briefly as

* Dr. Eiselt states that he also found melanine in the mine in

a case of melanotic cancer of the eyeball.
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follows :—In the month of May a sailor was ad-

mitted into the clinical wards of the Royal Infir-

mary with symptoms of jaundice from enlarged

liver. He stated that he had been a great deal

abroad, in hot climates, and admitted that he had

been a hard drinker. On admission his skin was

of a dusky yellow colour, and had been so since

the month of February. The liver was con-

siderably enlarged, and he complained of sudden

violent pains in the neighbourhood of the umbi-

licus. The pain was usually most severe during

the night. The urine was of a dark colour, and

on the addition of nitric acid, became nearly quite

black. It contained no albumen. The patient

died ten days after admission. On post-mortem

examination, the hepatic duct was found blocked

up with malignant deposit, and the liver of a

dark green colour. There was also a considerable

amount of malignant deposit in the mesentery.

This patient, as frequently happens in such cases,

became delirious before death.

In jaundice arising from melanotic cancer of

the liver, the recognition of the presence of

melanine in the urine would be an important aid

to the diagnosis. Care must be taken not

to confound the dark olive-green urine occa-

sionally met with in other forms of jaundice,

with the melanotic urine just described, or both
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patient and doctor may become unnecessarily

alarmed.*

Ureaj Uric Aeid^ and Sugar.

The presence, and quantity of certain other sub-

stances met with in the urine of jaundice, although

not peculiar to that condition, nevertheless afford

us important information, not only as to its cause,

but also as to its probable mode of termination.

Firstly, a correct knowledge of the quantity of

urea, and of uric acid passed in the twenty-four

hours is of great value
;

and, secondly, the pre-

sence, or absence of sugar is a fact which ought

never to be lost sight of. The value of this state-

ment, as well as of several of the preceding, will,

I think, be better appreciated by giving a short

account of a case of obscure disease (where a cor-

rect diagnosis, and prognosis could not have been

arrived at without the appHcation of the chemical

knowledge referred to), than by any mere abstract

* WMle I was Resident Physician in the Eoyal Infirmary of

Edinburgh, in 1850, a woman, aged 28, was admitted with a

universal and bright jaundice of three weeks' standing. Her

urine was high coloured, and of a specific gravity of 1022. It

contained a small quantity of albumen, and became perfectly

black on being boiled with nitric acid. In this case there was

no reason to suspect malignant disease of the liver ; the colour

of the urine was, therefore, most probably due to the bile pigment

being more than usually oxidized. After a six weeks' stay in

the hospital, I dismissed the patient as cured.
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treatment of the question. I shall, therefore, at

once proceed to relate the brief history of the

case.

A gentleman, aged fifty, who had been a re-

markably healthy man, observed, within eighteen

months of his death, that his skin gradually as-

sumed a more and more jaundiced tint without any

assignable cause. The stools were clay-coloured,

the urine loaded with bile pigment. Soon after-

wards, the patient began to lose flesh. The liver

became enlarged, and somewhat tender to the

touch ; the gall-bladder being at the same time

so distended that it could be seen, as well as felt,

projecting from under the false ribs. As the case

resisted the usual remedies, the patient was re-

commended to try change of air. During his

absence from town, he suddenly passed a large

quantity of yellow matter by stool (supposed to

be bile), and immediately afterwards the fulness

in the abdomen disajDpeared. On the patient's

return to town, the gall-bladder could no longer

be seen or felt, and it was naturally supposed that

it had emptied itself on the occasion referred to.

As, notwithstanding this, the jaundice continiied,

and the health and strength gradually declined. Dr.

Prance, under whose care the patient was, sought

the assistance of a physician of distinguished re-

putation in these affections. At this period, how-
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ever, the entire absence of physical signs beyond
the clay-coloured stools, and those directly re-

ferrable to the jaundice, rendered it impossible for

any decided opinion to be arrived at. The liver

had now resumed its natural size, and the only

thing detectable was slight tenderness on pressure,

with a doubtful fulness in the pancreatic region.

These signs, associated as they were with gra-

dually increasing emaciation and debility, led to

the suspicion of malignant disease, either in the

course of the bile-ducts, or at the head of the pan-

creas. About this time it was discovered that the

patient occasionally passed a considerable amount

of a fatty-looking matter by stool—not mixed with

the motion, but separate, though upon it. After

the passage of this matter, there in general ap-

peared to be a slight improvement in the patient's

condition. The substance in question, on coohng,

solidified into a firm pale-brown matter, resemb-

ling Windsor soap, and not at all urJike some of

the biliary products. This led to the idea that it

might be composed of the fatty acids of the bile.

On one occasion a portion of it was forwarded to

me for analysis, and on subjecting it to chemical

examination it proved to be, strangely modified

fish-oil, the oleine of which had entirely dis-

appeared. In fact, it was nothing but the spar-

ingly soluble fatty acids of cod-liver oil, which had
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been transformed in the stomach, and from which

all the liquid principles had been absorbed. This

was considered an important discovery, as it not

only negatived the idea of the bile still reaching

the intestines, but also proved that the pancreas,

as well as the liver, was affected. Having thus

learned that the pancreatic juice, as well as the

bile, failed to reach the intestines, an effort was

made to counteract the pernicious effect on the

system caused by the absence of the former secre-

tion, by giving 1^ grains of pancreatine in the

form of pill three times a day. During the

period that the patient was taking this medicine,

the quantity of fat passed by stool was supposed

to diminish. No decided improvement in the

patient's condition took place, however, and on the

2nd of November the gentleman was brought to

me by his medical attendant. At this time the

patient was much in the state already described,*

and after a carefal physical examination, I failed

to elicit any new fact of importance. The hepatic

dulness was perfectly natural ; there was no ten-

derness to speak of, no history of gall-stones, and

* I noted his state to be as follows :—Skin of a black

jaundiced tint (dark green). Eyes deeply stained. Lips anaimic.

Considerable emaciation and debility. Extreme languor. Appetite

good. Tongue, and pulse not remarkable. Slight pain on pressure

over the gaU-bladder. Indistinct fulness in pancreatic region,

and to the left of middle line.
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no evidence of any tumour beyond the doubtful

fulness in the pancreatic region. The digestive,

and other functions of the body, except those

already mentioned, seemed unimpaired, and yet

the patient's strength daily declined. As phy-

sical as well as symptomatical diagnosis proved

inadequate to unravel the mystery of this ob-

scure case, and as chemical means had already,

in as far as it had been tried, been of advantage,

it was resolved to subject the excretions to a

rigid chemical examination. The patient was

accordingly desired to collect all the urine he

passed during twenty-four hours, and while I

analysed it. Dr. Prance examined the stools, in

order to ascertain their composition.—especially

as regarded the amount of fatty and albuminous

matters contained in them. The urine yielded on

analysis the following result :

—

24 HOXTES' pfilNE.

Quantity (55 oz.) . . . 1705. c c.

Ee-action ..... Acid.

Specific gravity .... 1018.

Colour...... Greenish yellow.

Urea ...... 27'28 grammes.

Uric acid (crystals large, and of a

•dark-green colour) . . . 0*511

.

Bile acids* Abundant.

* On the addition of sulphuric acid, and white sugar to the

urine, a very marked, and beautiful purple hue was obtained.
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Bile pigment* ; . . . Abundant.

Albumen None.

Sugar None.

The facts here elicited were interpreted as

follows :

—

1st,—The quantity of urea which might be

said to be normal, was considered a favourable

sign, as it indicated that the stomachal digestion

was unimpaired.

2nd,—The quantity of uric acid being below

the average, was likewise regarded as favourable,

tending as it did to negative the idea of cancer-

ous disease of the liver; the uric acid being in

such cases usually increased.

3rdly, and lastly, the presence of the biliary

acids, as well as the bile pigment, in the urine,

showed that bile was still being secreted, but re-

absorbed, and this led at once to the diagnosis that

the case was one of jaundice from obstruction.

Here, then, was an important step gained.

The next point was, if possible, to ascertain the

cause of the obstruction. Taking into account

the absence of any tumour, and any history of

gall-stones, together with the fact of the sudden

disappearance of the enlarged gall-bladder, my
* Nitric acid at first turned the urine green, but on the appli-

cation of heat it became red, and after prolonged boiling, of a

pale straw colour. Hydrochloric acid changed the colour of the

urine immediately to a deep olive-green tint.
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first idea was that it might be a case of hydatids

blocking up the common gall-duct, and that on

one occasion, some large cyst had ruptured, and

discharged itself through the intestines. On talk-

ing the case over with Dr. Prance, however, that

idea was abandoned, and we were forced to

content ourselves with the simple fact that the case

was one of jaundice from obstruction of the

common bile-duct, complicated with occlusion of

the pancreatic duct, which fact had been pre-

viously ascertained by the discovery of the fatty

acids in the faeces. About this time the patient

took three grains of benzoic acid, in the form of

pill thrice a day, and it was thought, with the

advantage of slightly diminishing the jaundiced

state of the skin. But no permanent benefit was

obtained, and after a time this remedial agent had

to be discontinued, in consequence of its having in-

duced slight dyspepsia. In the letter I received in-

forming me of this fact, it was also noted that there

was much less both of the oily matter, and albumen

in the stools. There was, at the same time, a con-

siderable deposit of urates in the urine. The

specific gravity continued to be about 1018. The

quantity in twenty-four hours about forty ounces.

On the 29th of November, the patient was again

brought to me, and we made a careful examina-

tion of the size, shape, and exact position of the
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hepatic organ. The measurements were found to

be 5 inches at the extreme right, 4 inches at

a line drawn perpendicularly to the nipple, and

2f inches midway between nipple and sternum.

Beyond the centre of the sternum the liver did

not reach. As regards the size of the liver then,

there was still nothing ver}^ remarkable.

On this occasion it was observed, that the

patient's memory was not so good as formerly,

and that there was a certain amount of mental

as well as bodily languor. His hearing was like-

wise sluggish, the words having occasionally to be

repeated before they made an impression on the

cerebral organ. This, no doubt, arose from the

poisonous effects of the bile circulating in his blood.

It may be here mentioned, that in cases of I

jaundice from suppression we seldom or never

meet with those extreme symptoms of cerebral

disturbaiice which are so common in cases of

jaundice from obstruction. I believe the reason

of this difference in the two forms of jaundice

arises from the circumstance that the really

poisonous parts of the bile are the biliary acids,

and that they, like urea, are powerful narcotic

poisons. The results of the experiments on arti-

ficial jaundice (page 95) led me to this conclusion.

As neither the symptoms nor physical signs

threw any additional light on this interesting case,
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it was determined once more to bring chemistry and
the microscope to bear upon it, with the view of, if

possible, extending the information these methods

of investigation had abeady yielded. Accord-

ingly, a specimen of the mine was again obtained

for analysis, and it yielded the following results :

—

24 HOTHis' UEINE.

Quantity, (43 oz.)

Specific gravity

Reaction

Urea

Uric acid

Bile pigment .

Bile acids

Sugar

Solids (total)

Organic matter

Inorganic

1333 0. c.

1016

Acid.

23'994 grammes.

0-266

. Abundant.

( Small

(
quantity.

. A Uttle.

41-989

. 31-992

. 9-997

A marked change is here seen to have occurred

in the constitution of the renal secretion. First

—

the quantity of urea has notably diminished (from

27"28 to 23*99 grammes, or in other words, fi'om

423-84 to 370 grains.) The amount of uric acid

has also fallen (from 0*511 to 0"266 grammes, or

in other words, from 8 to 4 grains); while at

the same time the biliary acids have considerably

decreased. These changes are also seen to be

accompanied by another, which I at once regarded
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as a most unfavourable sign,—namely, the appear-

ance of sugar in the urine. Although the quantity

of sugar was as yet small, and it was associated

with a diminution in the bile acids, it nevertheless

made me look forward with gloomy forebodings,

for as far as my experience goes, when the urine

becomes saccharine in the course of a chronic, and

exhausting disease, it has generally been the fore-

runner of a fatal termination. This case, I am
sorry to say, proved no exception to the rule.

There was, indeed, but one consolatory fact in the

analysis, and that was the diminution of the uric

acid, which, as I before remarked, tended to nega-

tive the idea of malignant disease of the liver,

and this was a great source of satisfaction to the

patient.

Eight days later, 12th November, a qualita-

tive, and quantative analysis of the urine was again

made, with the following result :

—

24

Quantity (33 oz.)

Reaction

Specific gravity

TJrea

Uric acid

Bile acids

Bile pigment .

Sugar .

HOTTIIS' TJEINE.

1023 c. 0.

Acid.

1017

15"34o grammes.

?

Abundant.

Increased.
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Tyrosine, and leucine* . . .In small quantity.

SoMs (total) . 23-426

Organic matter .... 17-698

Inorganic 5-728

Here, is now to be observed, the rapid downward
progress of the case. Stomachal digestion, as in-

dicated by tbe amount of m-ea, is much impaired.

The general health, as indicated by the sugar, is

sadly affected, and, to crown all, tjncosine, and

leucine, the indicators of atrophy of the liver,

have made their appearance. So unfavourable

was the result of this analysis considered, that

Dr. Prance felt himself bound to ftdfil a promise

he had made to the family some time previously,

of warning them of approaching danger, when we
had no longer any hope of the patient's recovery.

Some time afterwards, in the beginning of

December, we again saw the patient together,

and made a physical examination of the hepatic

organ, the result of which only confirmed our

suspicions. The liver was decidedly smaller.

The epigastric tenderness was increased. The

* On precipitating the urine with, the acetate of lead, filter-

ing, and freeing the clear liquid from the excess of that reagent

by means of sulphuretted hydrogen, and again filtering, the

liquid, on evaporation, was found todeposit small crystals of tyro-

sine, and to have floating in it, and on its surface, round balls of

leucine.
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jaundiced tint deeper. Petechial spots had now

appeared on the trunk, and arms. The lower

extremities were oedematous, and the abdomen

two-thirds filled with fluid.

On the 31st December, I received a sample of

urine, and a note saying that the patient had

sliglitl}^ rallied. But on examining the urine, it

was found to liave a neutral reaction—it had pre-

viously always been acid—to be of a specific

gravity of 1019, and on standing, to deposit a

copious sediment of lithates, coloured intensely

yellow with the bile pigment. Curiously enough,

the bile-acids had reappeared ; but only in quan-

tity sufficient to admit of their being detected.

In spite of these trifling changes for the better,

the ominous one of an increased amount of sugar

was still there.

A few days later, and just before his death, the

patient had the benefit of another physician's

opinion, which, although it difl"ered somewhat
from the foregoing, was, nevertheless, equally un-

favourable, for he Considered it a case of malignant

disease.

The gentleman having noticed that his case

excited considerable interest, and some differ-

ence of opinion among his medical attendants,

directed that his body should be examined after

death
;
and as this wish was seconded by his wife,

G
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a lady of superior mind and accomplishments, a

post-mortem examination was accordingly made,

witli the following results :

—

Firstly,—The pancreatic duct, as had been sus-

pected, was found completely occluded at its

outlet, and so distended by the accumulated

secretion, that it readily admitted the point of the

little finger. (Vide Plate I.,
ff.)

Secondly,—The orifice of the common bile-

duct was in like manner completely obliterated,

and the duct itself immensely distended with dark

thick tarry bile, which on microscopic examination,

was found loaded with beautiful crystals of cho-

lesterine. (Fig. 7.)

Fig. 7.

C
The gall-bladder was enlarged to the size of a

swan's egg, and contained thick tarry fluid ; but no

gall-stones, or masses of inspissated bile. The

hepatic duct was greatly enlarged, easily admitting
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the point of the finger. The cystic duct was also

dilated, though in a much less degree. (Vide

Plate I., c. d. e.)

Thirdly,—The gall-bladder, duodenum, abdo-

minal parietes, and in fact all the abdominal

viscera, were intensely stained, almost blackened,

by the osmosed bile.

Fourthly,—The bile, on analysis, was found to

contain in one thousand parts :

—

Water . . . 694-45

Solids . . . 305-55

1000-00

. 288-99

. 16-56

Wliereas a specimen of normal bile taken from

the gall-bladder of a woman aged sixty-one, was
of a specific gravity of 1020, and contained in

1000 parts :—

Water . , . 933-27

Solids . . . 66*73

Pigment . \

Bile-acids . \ Organic matter

Cholesterine . i

Soda , . \

Potash . . \ Inorganic salts.

Iron . . \

1000-00
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Pigmont

Eile acids

Cholesterine

Sugai"

Soda

Potash .

Iron

The difference in composition of these two

biles is very striking. The one contains more

than four times as much solid matter as the other

;

and if the relative amount of organic, and in-

organic substances be compared, the cm-ious fact

is observed, that the difference in the amount of

solids in the two cases, is almost entirely due to

the change in quantity of organic matter. The

inorganic salts have not even so much as doubled

themselves in the abnormal bile. Whence is

this? Soda is the chief inorganic substance

fomid in bile, and we have seen that it occm'S

in the form of glycocholate, and taurocholate of

soda, substances which, as before remarked, are

re-absorbed from the distended ducts, and gall-

bladder into the circulation, from whence they are

constantly being eliminated with the urine ; and

this, no doubt, is one of the causes why the in-

organic salts are proportionally in such small

quantity in the abnormal bile of jaundice from

obstruction.

Organic mattci . 56'73

Inoi-ganic salts . 10 00
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Fifthly,—In the abdomen was a considerable

quantity of dark straw-coloured serum, which on

the addition of strong sulphuric acid became of

a fine emerald-green colour, in consequence of

the presence of bile. Traces of sugar were also

present in the effused liquid. The serum had

only collected in the latter weeks of the patient's

life, and after the shrinking of the liver was

observed to have begun.

Sixthly,—The liverwas small in size, excessively

dense, and very heavy. Externally, it had a dark

olive hue, and on section presented a most curious

appearance. The section was of an almost uniform

yellowish-green colour, and studded over with

excavations (Plate I., h), from which thick bile

streamed in all directions. The apparent excava-

tions were nothing more or less than immensely/

distended ducts. On looking into the ducts, it

was observed that they presented the appearance

of possessing valves. On microscopical examina-

tion, the hepatic cells were found smaller than

normal, as if partially atrophied. The nuclei

were unusually well marked, in consequence of

the fat granules being almost entirely absent.

(Fig. 8, h.) In the field of the microscope were a

number of caudate or spindle-shaped cells (Fig. 8,

c), from the epithelial lining of the ducts. In

the hepatic tissue were found some beautiful
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stellate crystals, as well as a number of separate

needles of tyrosine. A few small crystals of

cystine were also found. (Fig. 8, a.)

Fig. 8.

o
^ A
® o

Seventhly,—The kidneys were enlarged, pale,

and fatty-looking ; and all over tlie surface of the

section, as well as immediately under the capsules,

which were very loosely attached, were small

abscesses. The surface was also studded with

numerous minute dark bile-j)igment points, and

it is possible that the abscesses were the result of

the blocking up of the capillary vessels by the

pigment deposit, as previously alluded to, page 57.

Eighthly,—The head of the pancreas was con-

siderably enlarged, and on cutting into it, a

quantity of pus oozed out from an abscess in its

interior. The abscess was found to communicate

with a large ulcerated spot in the duodenum.

(Plate I.,/.) On microscopical examination, the
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tumour of tlie pancreas was found to consist of

an hypertrophy of the normal gland tissue, being,

in fact, a chronic inflammatory tumour of the

gland substance.

In no portion of the body was a trace of cancer

detected, nor any enlargement of the mesenteric

or other glands, to justify even a suspicion of

malignant disease. So the opinion arrived at

regarding the pathology of this case is, that the

disease originated in an inflammatory afiection

of the pancreas, during the progress of which, the

openings of the bile, and pancreatic ducts became

blocked up ; the interruption to the excretion of

the bile giving rise to the jaundice, and at the

same time inducing engorgement, and enlarge-

ment of the liver. The inflammatory affection of

the pancreas had probably ended in the formation

of an abscess, which, pushing the enlarged liver

forwards, admitted of the distended gall-bladder

being seen, and felt through the abdominal parietes.

At length the abscess burst, and suddenly emptied

itself into the duodenum ; the yellow fluid dis-

charged from the intestines being not bile, as the

patient had supposed, but pus. No sooner had

the abscess emptied itself, than the liver returned

to its natural position, and thus accounted for the

distended gall-bladder so suddenly ceasing to be

seen or felt. The ulcer in the duodenum appears
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to be tlie mouth of tlie abscess, wliicli has pro-

bably been prevented closing, partly on account

of the occasional draining away of pus, which,

being in small quantity, and mixed with the

stools, escaped detection ; and partly to the con-

stant irritation of the passage of the food, there

being no bile or pancreatic fluid to neutralize the

acidity of the chyme. This might even be suffi-

cient of itself to delay the healing process. The
ultimate gradual atrophy of the liver would arise

from the continued pressure of the distended bile-

ducts interrupting the hepatic circulation, as for-

merly pointed out at page 48. Lastly, there being

no bile or pancreatic juice admitted into the in-

testines, the greater part of the food taken passed

out of the body unabsorbed, and the patient,

though possessing an excellent appetite, and

taking plenty of food, actually died of slow star-

vation.

My object in giving such prominence to this in-

teresting case, is to show how valuable an adjunct

physiological chemistry is to the other methods of

diagnosis in obscure diseases of the abdominal

organs, and to encourage others to follow in the

same path ; for it must be remembered that the

foregoing was no dead-house diagnosis, but that

every fact here stated was discovered and recorded

before death.
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Having now explained the meclianism of the

two forms of jaundice—that arising from sup-

pression, and that induced by obstruction—it only

remains for me to remind my readers, that there is

frequently a combination of the two conditions.

Jaundice from obstruction, for example, cannot

long exist without becoming complicated with

jaundice from suppression. The continued back-

ward pressure exerted on the hepatic parenchyma

by the over-distended bile-tubes, sooner or later

impedes the circulation in the organ to an extent

sufficient to induce an impairment, if not an

almost total arrest of the biliary secretion. Hence

it is, that in the last stage of jaundice from ob-

struction, the biliary acids gradually diminish,

and at last finally disappear from the urine. We
have it, nevertheless, in our power to distinguish

between the two forms of disease—for whereas,

in jaundice arising from simple suppression, there

is only an absence of the bile-acids ; in jaundice

fi-om obstruction, complicated with suppression,

the absence of the bile-acids is usually associated

with the presence of tyrosine, and leucine. For
before complete suppression occurs as a result of

obstruction, the hepatic tissue has already had its

nutrition so impaired, as to admit of the formation

of these foreign substances. Lastly, the history

of the case will of itself be an important guide.
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EPIDEMIC JAUNDICE.

It is seldom that jaundice attacks j)ersons in

an epidemic form; as it does so occasionally,

however, and that too in almost all countries, it

is necessary that I should ^ay a few words on its

pathology. In a quotation, in the "Medical

Times and Gazette," from the "Recueil de

Memoires de Mddecine Militaire," vol. iii. p. 374,

it is stated that, " M. Martin gave an account of an

epidemic of jaundice which he had the opportunity

of observing among the artillery and engineers of

the French army stationed at Pavia during the

Italian war. It commenced dm-ing the great

heats of August, and terminated by the end of

October. There occmred 71 cases in an effective

of 1022 men. The causes he considers to have

been the unusual heat, which gave rise to great

congestion of the liver, the fatigue of long

marches (the moimted men suffering oftener in

proportion than the unmounted), indulgence in

alcoholic drinks, and marsh miasmata. Great in-

crease in the size of the liver in most of the cases,

and of the spleen in many, was observed, and all

complained of pain in the epigastrium and in the

hypochondria. In fact, this last was the first

S3anptom of the approaching jaundice. None of

the cases proved fatal. Professor San-Galli in-
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formed M. Martin tliat a similar epidemic pre-

vailed in the town of Pavia at the same time."

That jamidice may also occur in an epidemic

form among pregmant women, has been shown by

Dr. Saint-Vel, who relates that, " In 1858 the is-

land of Martinique was, without appreciable cause,

visited by an epidemic of jaundice, remarkable

for its severity in pregnant women. It broke out

at St. Pierre towards the middle of April, attained

its maximum height in June and July, and ter-

minated towards the end of the year. All races

were attacked ; the patients were mostly adults

;

no liver-complication could be detected ; nor

could any resemblance be traced between the

disease and yellow fever. It was fatal to females

only, especially during pregnancy. Of thii'ty

pregnant women who were attacked at St. Pierre,

ten only arrived at the full period of pregnancy

without jDresenting any other symptoms than those

of ordinary jaundice. The other twenty all had

abortion or premature labour a fortnight or three

weeks after the commencement of the attack, and

died in a state of coma, which apj)eared a few

hours before or after the expulsion of the foetus.

The females who died were from the fourth to the

eighth month advanced in pregnancy. In some

cases, slight delirium preceded the coma, which

was never interrupted, but became more and more
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profound up to tlie time of death. Its longest

duration, in two cases, was twenty-four and tliirty-

six hours. It was not preceded by any notable

modification of the general sensibility, nor of the

respiration or circulation. Haemorrhage was ab-

sent, except in one case, where a female had it

before delivery. When death was delayed till

three or four days after delivery, the lochia were

healthy. Almost all the children were still-born
;

some lived a few hours ; one alone sm^vived. None

of the infants had the icteric colour; nor was

there any sign of jaundice in the ten cliildren born

at the full term."

The foregoing translation from the Gazette

des Hopitaux," 20th November 1862, appeared in

the ''British Medical Journal" of the 7th of

February, 1863, p. 141.

We have it further stated in the " Lancet" of

the 21st February 1863, under the head of the

"Health of Rotherham," that, " scarcely had the

late fatal epidemic of fever subsided ere another,

less fatal, but as widely spread, took its place.

In last November several persons were attacked

with jaundice, and now not less than 150 persons

are suffering from it. None of those who were

attacked by the late fever are suffering from the

present epidemic."

When we reflect on the facts here related, we
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can have little difficulty in forming an opinion of

the pathology of jaundice occurring in an epidemic

form. Its mechanism seems to be precisely

similar to that of the isolated cases of the disease

which are every now and then met with as the

result of blood-poisoning. I have recently seen

a case of well-marked jaundice supervene on an

attack of scarlet fever, and as it affords a tolerably

good illustration of the pathology of such cases, it

may, perhaps, be briefly given with advantage.

A London cabman, aged 23, was admitted under

my care into University College Hospital, on the

2nd March of the present year. He stated that

he had always enjoyed good health, but that lately

he had been much out of spirits, in consequence

of the death of one of his relatives. On the 25th

February, after three days' illness, a scarlatinal

rash appeared all over his chest, and extremities,

and four days later (the day before his admission),

he became jaundiced. March 3rd. His skin is now
of a bright yellow colour, and when the finger is

rapidly drawn across it, a pink line immediately

takes the place of the yellowness, showing that

there is still great subcutaneous vascularity. The
throat is sore, and there is considerable difficulty

in swallowing. The conjunctivae are intensely

yellow—proportionally more so than the skin, in

consequence of tlie scarlatinal hue being still
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blended with the tint of the latter. The urine

is high coloured, has a slight deposit of urates

;

contains a large amount of bile pigment, but no

bile-acids. The stools have not been observed to

be clay-coloured. The liver is enlarged (dulness

extends 5^ inches in a perpendicular direction),

and tender on pressure. He complains of pain in

the hepatic region on taking a deep insj)iration,

and of a general uneasiness at other times. Has

no sickness or vomiting. The mucous membrane

of the tongue is red and raw-looking; flakes of

epithelial fur are readily detached from it.

The case was at once diagnosed as one of jaun-

dice from suppression. Its mechanism being

supposed to be identical to that of the cases dis-

cussed at pages 25—9 under the head of jaundice

arising from active congestion of the liver induced

by blood-jjoisoning, a dose of calomel and jalap

was accordingly administered, with the view of

removing the portal congestion, and with the

most satisfactory result
;

for, notwithstanding the

jaundice being complicated with scarlatina, a

very decided improvement in the colour of the

skin took place within twenty-fom- hours, the

other symptoms remaining as before. March 10th.

The calomel and jalap was repeated on the 4th,

and since then the skin has gradually become

paler. It is now scarcely tinged.
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To return to the cases of epidemic jaundice;

they, as I have just hinted, are due to a precisely

similar cause—blood-poisoning— either the direct

result of miasmata, or of contagion.

A further explanation of the reason why jaun-

dice occurs in an epidemic form, may he found

in the circumstance that in all febrile states of

the general system some one or other of the in-

ternal organs is liable to become congested. For

example, typhus is, as a rule, complicated with

cerebral congestion, typhoid with mesenteric, ague

with splenic, scarlatina with renal, and so on. It

is not, however, necessary that the organs should

be afPected in the same relation to the disease as

is here given. On the contrary, in one epidemic

of typhus, the brain may be congested, in another

the lungs, and in a third the liver ; and so also with

other fevers. Hence we can have little difficulty

in understanding why epidemics of jaundice every

now and then occur, seeing that they are but the

secondary results of other epidemic affections,

although, as occasionally happens, the jaundice is

the chief, if not the only well-marked symptom.

ARTIFICIAL JAUNDICE.

What is the source of the tyrosine, and leucine

found in the urine, in cases like those previously

described ? Being well aware that the physiologist
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has it in his power to produce ahnost any patlio-

logical state or artificial disease at pleasure, I set

about imitating on an animal the effects produced

in the human subject by obstruction of the bile-

ducts. Hitherto, artificial jaundice has been usually

induced either by ligaturing the gall-ducts or in-

jecting bile into the circulation ; but as both of

these methods were in the present instance objec-

tionable—the first on account of the constitutional

disturbance liable to be induced by the severity

of the operation ; the second from the bile being

all at once thromi into the circulation, and

thereby producing toxic effects, besides the

danger of its too rapid elimination by the urine

—

I adopted another plan, which came much nearer

to the state induced by disease in man—I took

the bile of three healthy dogs, and injected it

under the skin of a fourth. In this case the

effects of the operation were almost nil, and the

bile was at the same time placed in a position

favourable for its slow absorption, just as in the

human subject. During the first two days the

animal remained comparatively well, the urine

was normal in appearance, and contained neither

bile-pigment, nor bile-acids. But on the third

day the animal became ill, and on the fom-fh

jaundice set in. He died on the fifth. After

death til e urine was found to contain not only bile-
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pigment, and bile-acids, but also the diseased pro-

ducts, leucine, and tyrosine ; and what was more

interesting still, the urine was loaded with sugar,

just as occurred in the case imitated.

It will be remembered that in speaking of the

bile-acids, I mentioned that while glycocholic

acid is a crystalline, taurocholic is a non-crys-

talline substance. Tjnrosine, and leucine stand

in a similar relation to each other
;

tyrosine

being crystallizable, leucine non-crystallizable.

Now, taking this fact into account, together with

the fact, that when the bile-acids are allowed

slowly to enter the circulation, they reappear in

the urine, accompanied with tyrosine, and leucine

;

and also with the third fact of these latter sub-

stances being found in the liver when the biliary

function is interfered with, I am inclined to look

upon tyrosine, and leucine as the products either

of the arrested, or of the retrograde metamor-

phosis of glycocholic, and taurocholic acids. More-

over, I have found in one case, after injecting bile

in the way before mentioned, into the cellular

tissue, crystals of tyrosine spontaneously form in

the bile taken from the animal's gall-bladder after

death, and merely allowed slowly to evaporate.

This result strengthens the foregoing ojiinion.

Frerichs states that he has never detected the

biliary acids in the blood, even after bile had

H
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been injected into the circulation. In a remark-

able case wliere 1 oz. of ox-bile killed a dog

in less than five minutes from the time it began

to be slowly injected into the jugular vein, I

detected the bile-acids in a clear extract of the

blood, with facility. This leads me to mention

that, contrary to the statement of Frerichs, and

in accordance with that of Kiihne, the injection of

the pure bile-acids into the blood is very danger-

ous, and that even the injection of pure bile into

the cellular tissue, often proves fatal in the course

of twenty-four hours, thereby showing that the

constituents of the bile are highly poisonous.

In illustration of these facts I may cite the fol-

lowing experiments :

—

Into the cellular tissue of the back of a fidl-

grown, and healthy-looking terrier dog, I injected

the bile taken fr^om the gall-bladders of three

healthy dogs, two of which had just been killed,

the other had been dead a few hours. The bile

was in the first two cases neutral, in the third

faintly alkaline. All the biles seemed perfectly

normal. They contained no crystals of any kind.

Eighteen hours after the. operation the animal ap-

peared quite well, and took his food heartily. Four

hours later a remarkable change took place. The

dog looked dull and drowsy, and could not sus-

tain himself on his legs ; when left to himself, he



ARTIFICIALLY PRODUCED. 99

lay on his side, and made not the slightest move-

ment. He was not only paralyzed, but even the

nerves of sensation had ceased to act, for when

his tail, and feet were pinched, he was quite in-

sensible to pain. The pupils were dilated, and

the body felt cold. Death occurred twenty-three

hours after the operation. Urine, and fseces were

passed in small quantity immediately before death.

The mine was strongly alkaline, and effervesced

on the addition of suljDhuric acid, thereby showing

that it contained alkahne carbonates. Prismatic

phosphatic crystals were present in the still fresh

urine.

When tested for bile-acids, only the faintest

trace was obtained, after the urine had been

cleared with the acetate of lead and sulphuretted

hydrogen.

The tissues of the abdomen and thorax were

cedematous, but, within an hour after death, had

not the disagreeable odour found in animals killed

by injecting pure bile-acid. [See foot-note at

p. 39.)

This experiment was again repeated with alka-

line bile. Two ounces of ox-bile of a specific gra-

vity of 1025 were injected under the skin of a large

pointer dog. In twenty-four hours the animal was

dead ; the sub-cutaneous tissue all round the seat of

the injection, red, inflamed, and infiltrated with

II 2
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blood. The urinary bladder was empty. The
gall-bladder contained 1^ ounces of dark bile of

a specific gravity of 1040. Wlien examined with

the microscope, the blood was found to contain

a large excess of white corpuscles.*

These results rather militate against the theory

of the bile being re-absorbed, in an unchanged

state, into the circulation, after the completion of

the digestive process.

* It has just been said that the blood contained a large

amount of white blood corpuscles. This reminds me of a fact

that I have omitted to mention—namely, that in a case of severe

jaundice from suppression, in consequence of cirrhosis of the

liver, I found that the blood possessed a very treacle-like aspect-

The serum was of a dingy yellow hue, and felt somewhat sticky

to the fingers. Under the microscope the blood corpuscles were

found to be large, and flabby, had a great tendency to adhere

together by the edges, and become flattened on the sides when-

ever they came in contact. Moreover, the corpuscles looked as

if they had no distinct cell-wall
;
some, and that too, in the

freshly drawn blood, gave ofi" buds, others split into two, each

half when separate looking Hke a distinct blood corpuscle. In

fact, the blood looked more as if it had been acted upon by

some powerful chemical agent than anything else. I again ex-

amined it after the death of the patient, and found it presented all

the above characters in a stiU more marked degree. To the

naked eye it had a "viscid, tarry appearance.
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After what has been said regarding the patho-

logy of jaundice, I need scarcely remark that the

treatment must vary according to the kind of dis-

order we have to deal with. A line of treatment

found to be beneficial in one case of jaundice,

might prove very hm-tful in another. For, as has

been shown in the foregoing pages, jaundice from

suppression, and jaundice from obstruction, are, it

might be said, two entfrely different diseases, with

only the symptoms of yellow skin, high-coloured

urine, and pipe-clay stools in common. The

success of our treatment will therefore depend

on our powers of diagnosis.

The general principles upon which the treat-

ment of jaundice must be founded are as fol-

lows :

—

The first and great object is, of course, as in

the case of every other disease, to remove, if pos-

sible, the exciting cause. When that is accom-

plished, we can with safety turn our attention to

the removal of its effects. I need not here detail

the different exciting causes which it is our duty

to remove. I have indicated them elsewhere, and
the mere mention of some of their names is suf-

ficient to denote the line of treatment which ought

to be adopted. Thus, for example, if it be ascer-
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tained from there being symptoms of tenderness,

&c., in the hepatic region, that the jaundice arises

from active congestion of the liver, the first object

would of course be to subdue the congestion of

that organ by means of leeches, hot fomentations,

saline purgatives, &c., according to the age, sex,

and constitution of the patient. On the other

hand, if the jaundice be the result of passive

congestion of the liver, we know well that so

long as the exciting cause exists elsewhere, it

will be worse than futile to attempt the removal

of the hepatic congestion by direct means. In

such a case, therefore, if to remedy the cause is

beyond our power, our object will be to con-

centrate our efforts on the mitigation of its effects.

Thus I might go through the whole list of causes

of jaundice, and point out what appears to be the

most appropriate treatment of each ; but I think

the time of my readers and my space, will be

more profitably employed, if, instead of doing

so, I turn my remarks chiefly to the therapeutical

action of those remedies which we are constantly

employing in the treatment of jaundice. The

first remedy that merits special notice is mercmy.

The benefit of mercury in cases of liver disease

cannot be denied ; but the injudicious employment

of this drug in cases of jaundice, has frequently

been followed by the most disastrous results.
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There was a time Avlien mercury was administered

in all cases of jaundice, irrespective of tlieir cause;

now, however, men are fortunately becoming

more careful in the employment of this drug.

But there is still a mistaken notion regarding

the therapeutical action of mercurial preparations.

It was at one time thought that they stimulated

the liver to secrete bile, and now since physio-

logy has shown that they possess no such action,

many have gone to the opposite extreme, and

declared, that if mercurials do not stimulate the

liver to secrete bile, their benefit in hepatic

disease has been a delusion ; and the dark stools

following upon their employment but the result

of the sulphuret of mercury formed in the in-

testines. I take a very different view of the

matter ; for though believing that mercury does

not directly stimulate the liver to secrete bile,

I nevertheless opine that it has an important in-

direct effect in reinducing the biliary secretion,

and thereby curing certain cases of jaundice.

The action of mercurials seems to me, to be

this;—mercury is a powerful antiphlogistic—it re-

duces the volume of the blood by its pm-gative

properties, and it impoverishes the blood by its

direct action on the red corpuscles. It has been

poetically said by Dr. Watson, that mercury can

blanch the rosy check to the white of the lily

;
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and notliing is more true, for in experiments on
animals, I have found the prolonged use of mer-

cury reduce the red blood corpuscles to a mini-

mum. From this it is easy to understand how
mercury acts in inflammatory affections ; and as

in the majority of cases of jaundice from sup-

pression, the stoppage of the biliary secretion is

due to active congestion of the liver, mercmy
proves beneficial in such cases, not by stimulating

the biliary secretion, but simply by removing the

obstacle to its re-establishment, namely, the he-

patic congestion.

As a good illustration of the correctness of this

theory regarding the action of mercurials in cases

of jaundice arising from congestion, I may be al-

lowed to quote the following case, which appeared

among the Hospital Reports of the Lancet"

of the 7th December, 1861. The case is headed,

Intense Congestion of the Liver, simulating an

Abdominal Tumour : "

—

Alex. E
,
aged forty-eight, was admitted

into St, Bartholomew's Hospital, under the care

of Dr. Farre, on the 17th October, 1861. The

patient had, it appeared, been suffering from

jaundice during six weeks. He stated that the

tumour in the epigastrium began about the same

time as the yellowness of the sldn.

On examination, a prominent swelling was no-
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ticed in the epigastric region, possessing an indis-

tinct feeling of fluctuation, but it was found to be

continuous with the liver. The motions were not

bilious, but were of a clay colour, and the urine

looked like pure bile. Three grains of blue pill

and two of Barbadoes aloes were ordered every

night. By the 25th the hepatic tumour was less,

and the icterus was disappearing. On November

4th the urine was clearer and full of lithates. The

conjunctivae were the only parts observed of a

yellow colour.

November 11th.—Although the pills had been

continued up to this date, the mouth was not sore.

The urine and stools were natural, and the patient

was convalescent. A few days afterwards he left;

the hospital.

The result of the case clearly proved not only

that the swelling was from a highly congested liver,

but also that the jaundice depended on this state.

In this case it is evident that the primary bene-

ficial action of the mercury was to reduce the

congested state of the hepatic organ, and no one,

I think, would venture to say that this was accom-

plished by the power the mercury possessed of

exciting the liver to secrete bile.

If, then, the above view of the therapeutical ac-

tion of mercurials be correct, it is easy to under-

stand how, in cases of jaundice from permanent
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obstruction of tlie gall-duct, the administration of

mercury or any other lowering medicine, must

prove detrimental by hastening the fatal termi-

nation.

Although mercury has not, there are some sub-

stances which have, the power of exciting the

flow of bile, just as there are substances which

excite the flow of saliva. Among these the

mineral acids, and soluble alkalies, hold the

first rank. It may seem strange that acids, and

alkalies, should be here placed in juxta-position
;

but the reason of this arrangement will imme-

diately appear.

According to a physiological law, acid sub-

stances have the power of exciting alkaline

secretions, and alkaline substances of stimulating

acid secretions.

Bile being an alkaline secretion, we can there-

fore have no difiiculty in understanding how the

mineral acids act in cases of jaundice from sup-

pression, induced, for example, by enervation.

They simply stimulute the secretion of bile.

It is not so easy, however, to comprehend the

action of alkalies in similar cases. My explanation

of their action is as follows :—^When taken after

food, and when taken on an empty stomach, the

action of an alkali is entirely different. After food,

and during digestion, the stomach contains a
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quantity of acid gastric juice, and an alkali taken

then, only neutralizes tlie acid. On the other hand,

when an alkaline substance is introduced into an

empty stomach, it acts according to the general

law of exciting an acid secretion
;
consequently,

an immediate flow of gastric juice takes place.

And I believe it is the excess of this acid gastric

juice, which, on reaching the duodenum, stimulates

the secretion, and excites the flow from the gall-

bladder of the alkaline bile, just as the mineral

acids do under similar circumstances. One re-

mark further is, however, necessary. The quan-

tity of alkali employed for the purpose of stimu-

lating the secretion, or of exciting the flow of the

ah-eady secreted bile must be small, for if much
be used, the greater part of the gastric juice will

be rendered useless, in consequence of its being

neutralized as fast as it is secreted. It may be

laid down as a general rule, that when we de-

sii'e to increase the flow of bile by means of a

mineral acid, the acid must be given after food.

When, on the other hand, an alkali is selected

for that purpose, the alkali must be administered

lefore food.

For obvious reasons, both alkalies and acids

arc counter-indicated in cases of jaundice result-

ing from active congestion of the liver ; and it

is equally evident that they can be of no dii'cct
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service in jaundice arising from occlusion of the

bile-duct, where our object would be rather to

diminish than to increase the secretion of bile.

Alkalies, or at least some alkalies, possess certain

other properties besides those to which allusion

has just been made, which may be usefully turned

to account in the treatment of hepatic diseases.

For example, we have been long told that alkaline

carbonates are valuable remedies in cases of gall-

stones, in consequence of their possessing the

power of dissolving biliary calculi. Now, although

I am not sufficiently enthusiastic to believe that

alkalies can have much effect in dissolving gall-

stones when once formed, I nevertheless beheve

that they are of the utmost advantage in prevent-

ing and arresting their deposition. The alkali to

which I give preference is the carbonate of soda,

and the reason why I prefer it to the carbonate

of potash, is in consequence of my believing that

the advantages derived from administering alkalies

in cases of incipient gall-stones are entirely due to

our being able thereby to increase the amount of

glycocholate, and taurocholate of soda present in

the bile ; both of which substances, separately or

combined, retain cholesterine in a soluble form;

and, as is well Imown, by far the greater number

of bihary calculi are composed almost entii'ely of

pure cholesterine.
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The carbonate of soda has yet another advan-

tage. It was long ago observed by Dr. Prout

that gall-stones are very common in persons of a

gouty, and rheumatic tendency of body, a fact

wliich I have myself been able to confirm on

several occasions, by making a quantitative

analysis of the uric acid in the twenty-four hours'

urine, as recommended at page 56. In such

cases the carbonated alkali is of double service,

for while increasing the solvent in the bile, it at

the same time counteracts the uric acid diathesis.

In a case of gall-stones, in a woman aged 36,

where there was an almost daily deposit of fine

crystalline uric acid in the urine, it was found

necessary to continue the administration of ten

grains of soda, with five of rhubarb, three times

a-day during two months, before this tendency to

lithic acid deposit was entn^ely overcome.

Eecently I have prescribed lithia water to per-

sons of the uric acid diathesis in whom I had

reason to suspect the existence of a predisposition

to gall-stones ; and when it was necessary to com-

bine it with stimulants, sherry has been the wine

selected. For some further remarks on the treat-

ment of gall-stones, see pages 114, 119, and 123.

There is a remedy to which I wish to call

special attention, namely, benzoic acid. This

substance was first recommended as a remedy in

*H 6
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jaundice by a German physician, about six years

ago. Since then, I have tried it several times,

and foimd it of benefit in jaundice arising from

suppression. In those cases of obstruction, on

the other hand, in which I tried it, it appeared to

be anything but beneficial. ^ I give it in the form

of pill, three times a day. Dr. Green, one of my
former pupils, who has just returned from India,

tells me that he acted on my suggestion, and tried

it in a case of well-marked jaundice, following an

attack of delirium tremens ; and that by the end of

eight days it would have required an experienced

eye to detect the tinging of the conjunctivae.

The following may be cited as a tolerably good

example of the value of benzoic acid in cases of

jaundice fi:om enervation :

—

William M
,
aged eleven years, labouring

under an acute attack of severe jaundice, came

under my care at University College Hospital on

the 2nd of February. The patient appeared to

be a moderately developed, and very intelligent

boy. The jaundiced condition of the skin, his

mother said, was first noticed on the 30th of

January, only two days before he came to the

hospital. It was further ascertained that, although

the boy had for some length of time been subject

to monthly attacks of severe headache, and bilious

vomiting, he had never before suffered from



TREATMENT BY BENZOIC ACID. Ill

jaundice. On the present occasion he complained

of headache, but it was unaccompanied either by-

sickness or vomiting. On examination the liver

was found normal in size, and not in the least

tender on j)ressure. The bowels were moderately

open, and the stools not clay-coloured. The urine

was of a deep orange tint, and the skin of a dark

yeUow hue. There was an abundance of bile

pigment, but not a trace of bile-acids in the urine.

As the jaundice appeared to be the result of

enervation, brought on by over mental exertion,

the boy was ordered to be kept from school, and

not allowed to read any books (his mother said he

was always reading). At the same time three

grains of benzoic acid were ordered to be taken

thrice a-day.

9th February.—The skin was now very much
paler, the yellow colour being nearly gone. The
conjunctivae were still yellow, although less so

than at last visit. The urine remained unchanged

in colour. He was ordered to continue the medi-

cine.

16thFebruary.—Sldn perfectlynormal in colour;

if anything perhaps a shade whiter than natural.

Conjunctivae no longer yellow. Dismissed cured.

In this case no medicine whatever, except the

benzoic acid, was given.

As far as my experience goes, benzoic acid
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appears to be most useful in jaundice arising from

enervation or from active congestion, as in the

case related at page 27 ; but in cases of the latter

kind it seems to be of little service until the acute

symptoms have disappeared. I am still rather

doubtful regarding the mode in which it acts, al-

though one point seems clear, namely, that it

hastens the reabsorption from the tissues, and

elimination from the body, of the bile-pigment.

It thus appears to play the part of a whitewash

;

for, as one of my lady patients once graphically

said, the medicine had bleached her. On one

occasion I tried benzoic acid in a case of jaundice

following upon an attack of ague ; but it proved of

no service. Indeed, quinine, combined with mer-

curials, seemed in that case to be the only remedy.

There is another drug which proves of service

in jaundice from suppression, namely, podophyl-

Hn, or May-apple. This remedy, which was first

introduced from America, is supposed to possess

both the alterative and purgative properties of

mercury. As an alterative, it is given in doses

varying from |^ to ;j- of a grain, three times a-

day ; as a purgative, from :|- to 1 grain, as a single

dose. I have given this remedy a tolerably fair

trial, and although it seems to be very usefal as a

purgative in hepatic disease, and to increase the

flow of bile, I have found it open to two objections:
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firstly, its action is slow, and not always certain

;

and, secondly, in delicate females it gives rise to

a good deal of griping. This latter objection can,

however, to a certain extent, be counteracted, by

combining the remedy with hyoscyamus. On the

whole, I prefer mercm-ials to podophyllin, and

only administer the latter in slight cases of jaun-

dice, or in those where mercurials are counter-

indicated.

For example, in cases of feeble liver, where

there is an insufficient secretion of bile from want

of nervous power, podophyllin is decidedly of ser-

vice, for in such cases mercury is of course counter-

indicated. Moreover, podophyllin can be advan-

tageously combined with vegetable tonics, and,

when given along with gentian or quinine, forms an

admirable hepatic stimulant in some of the cases

usually denominated " torpid liver."

I cannot refrain from making a few remarks on

what I consider the injudicious employment of

podophyllin. Like every new remedy, it has to

run the risk of falling into disfavour, in consequence

of its too ardent admirers blindly prescribing it

in all cases of hepatic disease ; in many of which

it must of necessity prove unsuitable, if not even

detrimental. In cases of jaundice, for example,

podophyllin is at one, and the same time, the

bane, and the antidote. • The bane in all cases of
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jaundice from obstruction, the antidote in a few

cases of jaundice from suppression. Having

already indicated the cases in which it may be

administered with advantage, I shall now call

attention to one of those where it cannot be em-

ployed without injury, and one in which it is,

nevertheless, frequently given. The case I allude

to is that of gall-stones. When once a gall-stone

has formed, and is blocking up the common bile-

duct, thereby causing jaundice from obstruction,

it is easy enough to understand why a substance

like podophyllin, which increases the biliary secre-

tion, is to be avoided. It is not, however, so easy

to understand why the remedy is equally counter-

indicated, either during the formation or sojourn

of a gall-stone in the gall-bladder. This, there-

fore, I must explain. In speaking of the mode of

formation of gaU-stones in the gall-bladder (page

43), I have stated that their formation is due to

the deposition of the less soluble parts of the bile,

either as a consequence of these ingredients being

in excess, or in consequence of the solvent, whose

duty it is to retain them in solution, being in

reduced quantity. It follows, then, as a natm-al

result, that the longer bile sojourns in the gall-

bladder, and the thicker it becomes, the more

likely are its constituents to be deposited, and in-

crease the size of the already existing concretion,
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or give origin to a new formation. It may be

furtlier added, that the greater the amount of bile

secreted, the longer is it likely to remain in the

gall-bladder, and the more concentrated to become

;

for, as is well known, there is a constant absorp-

tion of the aqueous particles of the bile going on

during the whole time it is stored up in its reser-

voir. If, then, during the intervals of digestion,

the liver secretes merely sufficient bile to meet

the requirements of the succeeding meal, by the

end of the digestive process the gall-bladder will

be entirely emptied of its contents, and ready

to receive a fresh supply. Whereas, if the liver

secretes more bile during the intervals of digestion

than the wants of the system require ; after the

com23letion of each succeeding meal the excess of

bile will remain behind in the gall-bladder, and,

while becoming stored up with that subsequently

secreted, of necessity, favour the increase or excite

the formation of gall-stones in persons predisposed

to them. There being nothing more conducive to

the deposition of biliary calculi than a well-filled

gall-bladder.

As a warning against the indiscriminate use of

podophyllin, I may cite the following case, which

has come under my notice as these sheets are

passing through the press. A few weeks ago

T received a telegram requesting me to visit, as

I 2
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early as possible, a lady dwelling in the neigli-

bourhood of St. John's Wood. On my arrival I

found tlie lady suffering from a. well-marked

jaundice, and considerably prostrated in conse-

quence of ber having just arrived from Brighton,

where she had gone for the benefit of her health,

but where, instead of getting better, she got con-

siderably worse. The history of the case was, that

the lady had been seized with pain in the back

(middle of dorsal region) about three weeks before

I saw her. That there had been great tenderness

in the region of the gall-bladder—so much so, that

she could scarcely tolerate the pressure of her

stays ; and that she had suffered from occasional

attacks of sickness after eating.

On examining the patient I found the liver

enlarged, and tender on pressure. The gall-

bladder much distended, and easily felt. The

skin of a yellow hue. The stools of a pale tint.

The urine very dark-coloured, and loaded with

lithates. I had, consequently, no difficulty in

diagnosing the case as one of gall-stone impacted

in the common bile-duct ; but on commmiicating

my suspicions to the patient, I was informed that

such could not possibly be the case, for during a

considerable time past she had been carefully

treated with podophyllin. Indeed, I learned to

my surprise that she had taken from a quarter to
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half a grain of that substance nearly every day

during the six previous months

!

This incidental piece of information, instead of

shaking my opinion, as the patient had appa-

rently expected, only tended to strengthen my sus-

picions, for the reasons previously given, namely,

that the podophyllin must have tended to keep

the gall-bladder constantly full of bile. I accord-

ingly prescribed for the case as one of impacted

gall-stone, and left instructions that the stools

should be carefully examined for its appearance.

On the following day the patient felt better;

but the jaundiced tint was deeper, the stools paler,

and the urine still high-coloured. The deposit of

lithates had, however, slightly diminished. Still,

feeling certain that the case was one of impacted

gall-stone, I ordered the medicine to be repeated,

and the stools to be again carefully examined.*

Onmy arrival at the patient's house the next day,

the maid met me with an expression of satisfac-

tion which could not be misinterpreted, and I had

scarcely entered the sick chamber when, with an

* "We are sometimes told to add water to the stools, and that if

gall-stones are present they will be found floating on the surface.

I have never yet been able to detect a gall-stone in this way.

The plan I recommend is, therefore, to mix the stool freely with

water, and either decant the supernatant fluid, and then add fresh

portions of water till the whole of the soluble matter is removed,

or to strain the mixture through a hair-sieve. The gall-stone in

cither case remains behind, and can be readily detected.
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air of trmmph, she showed me a gall-stone about

the size of a large garden-pea, or small ficld-bean.

It had been passed that morning about 1 1 o'clock,

that is to say about fifteen hours after the second

dose of medicine. On analysis the stone was
found to consist almost entirely of cholesterine,

and I have not the smallest doubt in my own
mind that to the constant use of the podophyUin

may, in a great measm-e, be attributed its forma-

tion. Unfortunately the stone had been acci-

dentally broken before I saw it, and I was conse-

quently unable to ascertain decidedly whether it

was a solitary calculus, or one of many. Had it

been one of several, it would of course have pos-

sessed facets. One facet would have indicated

that the stone was one of two ; two facets that

three stones existed; three facets, that the gall-

bladder had contained at least four calculi ; while

four or more facets would denote that the stone

was one of many
;
whereas, if it was a solitary

calculus, no such markings would be present.

I may merely add, in conclusion, that from the

time the stone passed, the stools resumed their

normal colour—the first two or three were much

darker than natural, in consequence of the sudden

escape of the pent-up bile—the urine gradually

became pale, and clear, and the skin regained its

wonted hue. The latter change was expedited by
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the administration of benzoic acid, and in a week

from my first visit, a stranger would have been quite

unable to detect that the jDatient had laboured

under a recent attack of jaundice.

A few years ago a mixture of sulphuric ether,

and turpentine was very extensively used, espe-

cially in France, as a solvent for gall-stones. This

line of treatment was adopted on account of the

well-known solubility of cholesterine in sulphuric

ether, and it was thought that the remedy would

act upon the cholesterine concretions in the gall-

bladder in the same manner as it did out of the

body. After a time, faith in the powers of the

mixture became shaken, and it at length gradually

ceased to be employed.

Within the last year or two. Dr. Bouchut* has

revived the same theory with another form of

remedy, namely, chloroform, which he administers

internally, with the view of dissolving any in-

spissated bile or biliary calculi that may be lodging

in the gall-bladder. Dr. Bouchut states that he

has treated one case of gall-stones in this manner

with success. Now, although I have not the

slightest desire to throw discredit on the state-

ment of Dr. Bouchut, I must candidly admit that

I am very much inclined to doubt the accuracy of

his observations. In the first place, it is always

* "Edin. Med. Joum." 1861, p. 398.
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extremely difficult to ascertain the existence of

biliary concretions so long as they remain in the

gall-bladder, and it is equally difficult to know,

after gall-stones have been once passed by a

patient, whether or not all have come away. If,

then, we administer chloroform to a patient, either

before or after a gall-stone has actually passed, we
cannot, with anything approaching to certainty,

attribute the cessation of his symptoms to the cir-

cumstance of the chloroform having dissolved a

gall-stone. In fact, on physiological grounds, I

very much doubt the efficacy of either sulphmic

ether or chloroform as solvents of gall-stones in

the living body. Sulphuric ether, and chloroform

would no doubt dissolve a concretion of choles-

terine in the gall-bladder were they admitted into

that viscus in sufficient quantity, and in a pure

state. But we have no proof that such is the case.

On the contrary, we know, at least in as far as

chloroform is concerned, that exactly the opposite

is the fact ; for no sooner does chloroform become

absorbed, and mingled with the constituents of the

blood, than it becomes decomposed, the chlorine

combining with the blood, and the formic acid

being set free.* And even supposing that sulphmic

ether and chloroform existed in the blood in a free

state, they could not possibly do so in a sufficiently

* Jackson, Comptes Eendus, February 25th, 1856.
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concentrated form to be able to act as solvents of

biliary calculi.

My own experiments on animals have shown

me how rapidly fatal even small quantities of

chloroform are when injected into the circulation,

and a similar remark is equally applicable to sul-

phuric ether. A few drops of these substances can

very readily be injected into the circulation with

impunity* ; but the quantity must not be increased

beyond a certain amount, far less than could pos-

sibly dissolve a single grain of cholesterine, other-

wise immediate death follows the operation, by

inducing a state of body closely resembling rigor

mortis, from which the animals never recover. I

am, therefore, completely at a loss to understand

how these remedies can be of service in dissolving

gall-stones in the living body ; and as I make it a

rule as seldom as possible to prescribe a remedy

without a knowledge of its physiological action,

I have not yet ventured on an empu-ical trial of

the effects of sulphuric ether or chloroform admi-

nistered internally in cases of gall-stones. For

some remarks on the passage of biliary calculi, see

page 123.

* Tide the Author's paper on a new method of producing

diabetes artificially in animals, by the injection of stimulants

—

alcohol, ether, chloroform, ammonia, &c.—^itito the portal circu-

lation. Comptes Bendus de la Societe de Biologic de Paris. 1853.
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Taraxacum lias been widely used in hepatic

disease associated with jaundice, and is believed

to be particularly well adapted to cases arising

from congestion. As in such cases I generally

trust to more potent drugs, my experience with

this remedy has been too limited to admit of my
offering an opinion of its value.

The majority of cases of jaundice from obstruc-

tion, are much less under the power of remedial

agents than those arising from suppression, for

we have here three distinct conditions to combat

:

Firstly,—The derangements originating in the

absence of bile from the digestive canal. Secondly,

—The morbid effects arising from its accumula-

tion in the ducts, and consequent interruption to

the hepatic functions. Thirdly,—The general

poisonous action on the system, of the re-absorbed

bile.

As regards the first of these effects,—namely, the

derangements arising from an absence of bile fr-om

the digestive canal, it may be said that ifthese were

the only difficulties with which we had to contend

in cases of jaundice from obstruction, they could

easily be overcome. For, in the first place, the

absence of bile is not attended with any imme-

diate danger, a circumstance which has led to the

common belief that the presence of bile is not

absolutely essential to life. Experiments on dogs
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with biliary fistulse, like those before referred to,

as well as cases in the human subject, have proved

that life maybe sustained, under certain conditions,

for a very long period, without bile reaching the

intestines. Indeed, the only immediate bad

effects which appear to result from its absence,

are costive bowels, great flatulence, and extremely

offensive stools. The indirectbadresults,—namely,

loss of flesh, &c., as has been proved by experiments

on animals, can be counteracted by giving an

additional amount of food ; and even the direct

results of constipation, flatulence, and foetor, may
be overcome by appropriate remedies.

The secondary morbid effects, namely,those aris-

ing from the accumulation of bile in the ducts, are

unfortunately not so easily under control. Could

we remove the cause of obstruction, these would,

of course, immediately cease. This, however, is

seldom in our power, except in the case of gall-

stones, the expulsion of which we can aid in

various ways. In general, we can very success-

fully aid the passage of a stone through the

ducts by administering an anodyne containing a

full dose of the tincture of belladonna, which
apparently assists in dilating the duct. Placing

the patient in a warm bath is also of service ; and
when the paroxysms of pain are very severe, the

occasional inhalation of the vapor from a couple
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of draclims of sulplmric etlier poured on a liand-

kerchief, made into tlie form of a cup, is generally-

attended with great relief. Each of these modes of

treatment may be followed either by a brisk emetic,

or purgative, in the hope that the efforts of vomit-

ing or purging may hasten the expulsion of the

stone, either by the mouth or rectum.

It ought never to be forgotten, that the evil

results of a gall-stone do not always cease when

it has reached the intestinal canal. Even death

itself has resulted from the impaction of a gall-

stone in the duodenum. When we have any sus-

picion that the stone is large, our treatment must

therefore be continued until its extrusion by the

mouth or rectum has been accomplished.

When the occlusion of the common bile-duct is

caused by an organic tumour, no treatment of om's

can be expected to remove the obstacle, and sooner

or later the patient is carried to an untimely grave.

Our efforts of relief in such a case ought therefore

to be directed to another channel; and here, in

order to give the sufferer at least some chance of

recovery, even although it be little better than a

forlorn hope, I cannot refrain from recommending,

in cases of permanent occlusion of the duct, in

which there is great distension of the gall-bladder,

the establishment of an artificial biliary fistula.

Were this done, the patient would be placed, as
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nearly as possible, in the same condition as an

animal in which the operation has been performed

for physiological purposes, and, we might almost

hope, with an equally favourable result, at least, in

as far as the biliary functions are concerned. In

the first place, we would have removed all the de-

rangements resulting from the interruption to the

flow of bile, and consequent upon the distension

of the ducts. In the second place, we would have

obviated the danger arising from the poisonous

effects of the re-absorbed bile, which the experi-

ments previously cited (page 98) show are of no

trifling nature
;
and, lastly, we would only require

to combat the evils arising from the absence of

the biliary secretion in the digestive process,

which, as was before said, can to a certain ex-

tent be overcome by giving an additional quan-

tity of food, and paying attention to the bowels.

In these remarks I have omitted taking into con-

sideration the effects that might arise from the

tumour, or other obstructing cause to the biliary

secretion, for these would in no way be directly

influenced by the establishment of the biliary

fistula.

The artificial establishment of a biliary fistula

in the human subject, is not such an Utopian idea

as might at first be imagined. Distended gall-

bladders having been several times tapped with
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success, both in this and other countries, and the

permanent establishment of a fistula, if done in

the manner I shall immediately point out, would,

in my opinion, be a much less hazardous opera-

tion than simple tapping. Biliary fistula in dogs

are generally made in a single operation, by cut-

ting through the abdominal parietes, seizing the

gall-bladder, stitching it to the lips of the wound,

and inserting a cannula. Here there is always

some danger of the wound not healing by the

first intention, and of the passage of bile into the

abdominal cavity. In the case of the human
subject, I should, therefore, recommend the in-

ducing of the adhesion of the gall-bladder to the

abdominal parietes by means of an escharotic,

before making the opening ; in which case, I can

scarcely imagine that the operation would prove

one either of difficulty or danger. But even sup-

posing that it were not entirely firee from either,

it would still surely be preferable to give the

patient at least a chance of prolonging his life,

rather than to permit a fatal aflfection to run its

uninterrupted course, which we know can, at

best, be calculated by months only.

In those cases of jaundice from obstruction,

where it might be considered inadvisable to adopt

the plan here suggested, we ought in our treat-

ment carefully to avoid the common error of ad-
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ministering mercury, or other substances supposed

to have the power of augmenting the biliary-

secretion. We must equally avoid the adminis-

tration of foods likely to produce a similar effect,

for the sufferings of the patient are not so much due

to a deficient secretion, as to a want of biliary ex-

cretion. Our whole energies should be directed

to sustaining the strength of the patient, and mi-

tigating, if possible, the physical effects of the

accumulation of the bile in the gall-bladder and

biliary ducts, as well as the poisonous action of

the re-absorbed secretion. This, I believe, we
can best do by administering light and readily

digested food, keeping the bowels open by gentle

purgatives, and favouring the elimination of the

biliary constituents from the blood by mild diu-

retics. Our object may be still further advanced by
artificially supplying the place of the absent bile

in the digestive process. Not, however, in the

way usually adopted, of giving inspissated bile along

with the food; a method of treatment which

originated ere modern physiology rent the veil

of therapeutical empiricism. In the first place,

the bile prepared according to the method in-

dicated in the pharmacopoeias, has its most es-

sential properties destroyed during the process

of preparation. And in the second place, we
have hitherto been instructed to administer it
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at tlie very time which modern research has

proved to bo the most unsuitable that could pos-

sibly be devised. In administering bile imme-

diately after food, as is usually done, we most

effectually jDroduce the contrary result to what is

intended. When bile mingles with gastric juice,

it destroys the digestive power of the latter, so

that by giving the bile immediately or soon after

a meal, we really diminish instead of increase the

digestive functions. My experiments, both che-

mical, and physiological, have led me to propose

not only a new method of preparing bile for

medicinal purposes, but also to suggest an entirely

new mode of administering it.

Firstly,—As regards the method of preparation.

Nothing can be more simple, and at the same time

more effectual. Fresh bile, taken directly from the

gall-bladder of the newly killed pig, is filtered,

through very porous filter-paper, to free it from

mucus ; it is then as rapidly as possible evaporated

to dryness at a temperature not exceeding 160°

Fahr. The bile, as soon as dried, is ready for

use. Simple as this operation appears in theoiy,

there are two practical difficulties connected with

it— 1st, Bile filters very slowly, and consequently

little must be put into the filter at a time. 2nd,

Bile is rather hygroscoftic, and consequently,

in order to get it dried quickly, it is necessary
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to spread it over a large surface. If tlie bile has

been well prepared, that is to say, thoroughly freed

by filtration from its ferment mucus, and well dried,

it will keep in stoppered bottles for many months

without losing any of its active properties.

Having stated that bile as at present employed

more frequently does harm than good, by retard-

ing instead of hastening the digestive process,

I have now to point out the manner in which

it may be given with advantage.

If bile be administered, as I propose, at the end

of stomachal digestion, it will, as in the healthy

organism, act on the chyme at the projDer mo-

ment, and thereby render it fit for absorption.

In order still further to ensure the action of the

bile being delayed until the food is in a condition

favourable to its action, that is to say, until it is

ready to pass from the stomach into the duodenum,

I have had the bile, as above prepared, put into

capsules,* which are not readily acted on by the

gastric juice. Wliile in the stomach, the capsules,

however, swell up from the size of a pea to that

of a small gooseberry, and at the same time be-

come so soft that they will readily burst in passing

the pylorus into the duodenum, and thereby allow

* The capsules were made by Savory and Moore, and I have

every reason to be satisfied with the manner in which they ac-

complished the object in view.

K
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the bile to escape, and come in contact with the

food at the precise moment its action becomes re-

quisite in the digestive process.* The capsules not

only preserve the active properties of the bile for

an almost indefinite period, but they have the ad-

vantage of most effectually preventing the patient

tasting the remedy.

Each capsule contains five grains of the pre-

pared bile ; and five grains is equal to one hun-

dred grains of liquid bile fresh from the gall-

bladder. Two capsules therefore represent two

hundred grains of pure bile, a quantity (though

less, perhaps, than the healthy organism consumes

during each digestion) which in most cases would

be sufficient for the wants of the system. If, how-

ever, a larger amount be considered necessary,

there is no reason why three or more capsules

should not be given. By the administration of

prepared bile in the manner here described, the

physician is enabled to imitate natm-e, and sup-

* Prepared bile, made up into an ordinary pill, dissolves in

gastric juice in a quarter of an hour. "When the pill is silTered

it is dissolved in half an hour, and when gilded, in forty

minutes. Whereas, in the same specimen of gastric juice, the

capsules prepared for me by Savory and Moore, although swollen

to more than three times their original size, were nevertheless

intact at the end of an hour and a half. They readily broke on

being gently squeezedbetween the finger and thumb, it is not there-

fore probable that they would pass the pylorus in this condition

without giving way, and allowing their contents to escape.
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ply an important element to the system; which,

although incaj)able of curing the disease, can

nevertheless ward off for a time the fatal termi-

nation.*

* It is not alone in cases of jaundice that the prepared bile

may be of service, but also in the various forms of duodenal

dyspepsia, so common among the literaiy classes, consequent

upon either a deficient quantity, or an abnormal quality of bile.



132

TABULAR VIEW OP THE PATHOLOaY OF JAUNDICE,
ACCOEDINa TO THE' AUTHOR'S VIEWS.
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Ahhotfs First English Reader. Third Edition. 12?wc»., I5.

Abbott'sSecond EnglishReader. ThirdEdition. 12mo., I5. 6rZ.

Mason's English Gramm.ar, including the Principles of
Grammatical Analysis. 12mo. Second Edition. 2s. 6d. cloth.

Mason's Grammatical Analysis of Sentences. 12mo.., Is. Qd.

Mason's First Steps in English Grammar for Junior
Classes. 18mo. Is. cloth.

Mason's Milton's Paradise Lost, Books L. and PL., with Notes
on the Analysis and Parsing. Crown 8vo. Each 2s. cloth.

Mason's Thomson's Seasons, ''''Spring," with Notes on the
Analysis and Parsing, and a Life of Thomson. Crown Svo. 23. cloth.

COMPARATIVE PHILOLOGY.
Latham's Elements of Comparative Philology. Sro. 21s. cl.

GREEK.
The Englishman's Greek Concordance of the New Testament.

Third Edition, revised. Royal Svo. sei 2s.

Greenwood's Greek Grammar, including Accidence, Lr-
regnlar Verbs, and Principles of Derivation and Composition; adapted to the System of
Ceude Fobms. Small Svo. 5s. 6d., cloth.

Kuhner's New Greek Delectus ; being Sentences for Trans-
lation from Greek into English, and English into Greek ; arranged in a systematic Progression. Trans-
lated and Edited by the late Dii. Alexander Allen. !)th Edition, revised. 12mo. 43., cloth.

Robson's Constructive Exercises for Teaching the Elements
of the Greek Language, on a System of Analysis and Syntliesis, with Greek Reading Lessons and
copious Vocabularies. 12mo., pp. 408. 7s. 6d., cloth.

Gillespie's Greek Testament Roots, in a selection of Texts,
giving the power of reading the whole Greek Testament without difficulty. With Grammatical
Notes and a Parsing Lexicon, associating the Greek primitives with English Derivatives. Post Svo
7s. 6d., cloth.

Tlie London Greek Grammar. Designed to exhibit, in small
Compa.ss, the Elements of the Greek Language. Sixth Edition. 12mo. Is. 6d., cloth.

Hardy and Adams' Anabasis of Xenophon. Expressly for
Schools, With Notes, Index of Names, and a Map. 12mo. 48. 6d., cloth.
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S'lnitliJs Plato. The Apology of Socrates^ the Crito^ and part
of tlie TiiAKDO ; witli Nofes in English from Stiillljimm, Sclileiermaclier's Introductions, etc.
Edited by Dr. Wm. Smith, Editor of llio Dictionary of Greek and Roman Antiuuitie.*, etc. Fourtli
Edition. 12mo. 5s.

LATIH".

New Latin Eeading Book; consisting of Short Sentences.,
Easy Narrations, and Descriptions, soloctcd from Caesar's Gallic War; arranged in Systematic
rrogression. With a Dictionary. Third Edition, revised. 12mo. 2s. (id. cloth.

The London Latin Grammar ; including the Eton Syntax
and ri-osorty in English, accompanied with Notes. Si.xteenth Edition. Fcap. 8vo. Is. Cd. cloth

Allen^s New Latin Delectus ; being Sentences for Transla-
tion from Latin into English, and English into Latin ; an-angcd in a systematic Progression. Fourth
Edition, revised. 12mo. 4s. clotli.

Robson's Constructive Latin Exercises^ for teaching the Ele-
ments of the Language on a System of Analysis and Synthesis; with Latin Eeading Lessons and
Copions Vocalmlarios. Fourth Edition, thoronglily revisud. I2mo. 4s. 6d. cloth.

Robson's First Latin Reading Lessons. With Complete
Vocabularies. Intended as an Introduction to Caesar. 12mo. 2s. 6d. cloth.

Smithes Tacitus ; Germania., Agricola., and First Book of
the Annals. With English Notes, original aTid selected, and Botticlier's remarlis on the stj'le of
Tacitns. Edited by Dr. Wm. SMriH, Editor of the Dictionary of Greek and Roman Antiquities, etc.

Third Edition, revised and greatly improved. 12mo. 5s. cloth.

Coisar. Civil War. Book I. W^ith English Notes. For
the Use of Students preparing for tlie Cambridge School Examination. 12mo. Is. Gd.

Terence., Andria. With English Notes., Summaries, and
Life of Terence. By Neweniiam Thavebs, B.A., Assistant Master in University College Scliool.

Fcap. 8vo. 33. 6d.

HEBREW.
The Englisliman's Hebrew and Chaldee Concordance of the

Old Testament. Second Editiou, revised. Two Volumes royal 8vo. £3 13s. Gd.

Hurimtz's Grammar of the Hebrew Language. Fourth
Edition. Rvo. 133. cloth. Or in Two Tarts, sold separately :— Elements. 4s. Cd. cloth. Eti-
MoioGY and Sintax. Os. cloth.

EREITCH.

Merlefs French Grammar. By P. F. Merlet.., Professor of
French in University College, London. Now Edition. 12mo. 5s. fid. bound. Or sold in Two
Parts:—PaoNUNCiATroN and Accipence, 3s. Gd. ; Svntax, 3s. fid. (Key, 3s. Gd.)

Merlefs Le Traducteur ; Selections., Historical., Dramatic,
and Miscellaneous, from the best Feench Wrlteks, on a plan calculated to render reading and
translation peculiarly serviceable in acquirhig the Freudi Language; accompanied by Explanatory
Notes, a Selection of Idioms, etc. Fourteenth Edition. I2mo. 5s. Gd. bound.

Merlefs Exercises on French Composition. Consisting of
Extracts from English Autliors to be turned into French ; with Notes indicating the Differences in

Style between the Languages. A List of Idioms, with Explanations, Mercantile Terras and Cor-

respondence, Essays, etc. Second Edition. 12mo. Ss. Gd.

Merlefs French Synonymes., explained in Alphabetical
Order, -with copious E.\amples (from the "Dictionary of DifHoulties"). I2mo. cloth, 2s. Gd.

Merlefs Aperqu de la Litterature Framaise. llnio. 2s. 6d.

Merlefs Stories from French Writers ; in French and Eng-
liah. Interlinear (from Merlefs "Traducteur"). Second Edition. 12mo. 2s. cloth.
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ITALIAN.

SmitJis First Italian Course ; being a Practical and Easy
Jlethod of I-camiin; the Klements of the Italian Language. Edited from the German of Fn.ippi,

after the method of Dr. AuN. 12iflo. 3s. Cd. cloth.

UTTERLINEAR TRANSLATIONS.
Locke's System of Classical Instruction. Interlinear Trans-

latious. l.s. Gd. eacli.

Sismondi ; the Battles of Cressy and Poicticrs.

Gemian.

Stories from German Writers.

Also, to accompany tlie Latin and Srcek Scries.

Phaidrus's Fables of ^Esop.

Virgil's vEneid. Book I.

Cacsai-'s Invasion of Britain.

Greek.

Lncian's Dialogues. Selections.

Homer's Iliad. IJooIi I.

Uerodotus's llistories. Selections.

The London Latin Grammar. 12ma. la. 6d.

Tlio London Greelv Grammar. 12m". Is. Gd.

HITOBY, MYTHOLOGY, AND ANTIQUITIS.

Creasy's (Sir Edward) History of England. With Illustra-
tions. 1 vol. small 8vo. Uniform wth Sclimitz's " History of Kome," and Smitli's " History

of (Jreece." tlic Press.

Smith's Smaller History of England. With Illustrations.
Fcap. 8vo. 3s Gd.

Schmitz's History of Rome., from the Earliest Times to the
Dcatli of CosiMODUS, a.d. 192. Twentieth Thousand. One Hmidred Engravings. 12mo.
7s. Gd. cloth.

Smith's Smaller History of Rome. With Illustrations.
Fcnp. 8vo. 3s. Cd. clotli.

Smith's History of Greece, from the Earliest Ti?nes to the
Roman Conquest. With Supplementary Cliapters on the History of Literature and Art. New
Edition. One Hundred Engravings on Wood. Large 12mo. 7s. Cd. dolli.

Smith's Smaller History of Greece. With Illustrations.
Fcp. 8vo. 33. Gd., cloth.

Smith's Dictionary of the Bible, including Antiquities.,
Biogi-aphy, Geogrupliy, and Natural History. By various writers. Witli lUustratiuus. Two Vols.
Medium 8vo. Vol. I. X2 2s.

*»* Also in Montlily Parts, at -Is. each.

Smith's Dictionary of Greek and Roman Antiquities. By
various Writers. Second Edition. Illustrated by several himdred Engravings on Wood. One
thick volume, medium 8vo. £2 2s. cloth.

Smith's Smaller Dictionary of Greek and Roman Antiqui-
ties. Abridged from the larger Dictionary. Kcw Edition. Crown 8vo. 7s. Gd. cloth.

Smith's Dictionary of Greek and Roman Biography and
Mythology. By various Writers. Medium 8vo. Illustrated by numerous Engravings on Wood.
Complete in Three Volumes. 8vo. £5 15s. Cd. cloth.

Smith's Classical Dictionary of Biography, Mythology,
and Geography. Partly basicd on the " Dictionary of Greek and Komau Biography and ilytlio-
logy." Fifth Edition. 700 Illustrations. 8vo. I8s., clotli.

Smith's Smaller Classical Dictionary of Biography, Mytho-
logy, and Gcograpliy. Abridged from the larger Dictionary. Illustrated by 20u Engravniga on
Wood. New Edition. Crown 8vo. 7:i. Gd. cloth.

Smith's Dictionary of Greek and Roman Geography. By
various Writers, lllustra'tcd with Woodcuts of Corns, Plans of Cities, etc. Two Volumes avo
.£4 cloth lettered.

Smith's Student's Manual of Ancient Geography, founded
upon the "Dictionary of Greek and Itomau Geography." With .Maps, Plans, and many Illustra-
tions. Small 8vu. 9s. cloth.
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Niehuh-''s History of Rome. From the Earliest Times to
the Mrst Punic War. Fourth Edition. Translated hy Bishop TmaLWALL, ABcnoEAcON Uase,
Dit. Smith, and Da. Schmitz. Tliree Vols. 8vo. il 16s.

Newman (F. W.) The Odes of Horace, Translated into
Un-rhjTned Metres, wltli Introduction and Notes. Crown 8vo. fis. cloth.

Newman (F. W.) The Iliad of Homer, faithfully Trans-
lated into Un-rhjmed Metre. 1 vol. crown 8vo. 6s. 6d. cloth.

Aherman's Numismatic Manual: or, Guide to the Col-
lection and Study of Greek, Roman, and EngUsh Coins. Illustrated by Engravings of many
hundred types, by means of whicli even imperfect and obliterated pieces may be easily deciphered.
8vo. 21s. cloth,

'

MENTAL PHILOSOPHY.
Ramsay^s (Sir George) Principles of Psiicholoqy.

8vo. 10s. 6d. cloth.

Ramsay^s (Sir George) Instinct and Reason ; or, the First
Principles of Human Knowledge. Crown 3vo. 53. cloth.

PURE MATHEMATICS.
De Morgan's Elements of Arithmetic.

Eighteenth Thousand. Eoyal 12mo. 6s. cloth.

Ellenherger''s Course of Arithmetic, as taught in the Pesta-
lozzian School, 'Worksop. Post 8vo. 5s. cloth.

*»• The Answers to the Questions in this Volume, price Is. Gd.

Mason's First Book of Euclid. Explained to Beginners.
Fcap. Svo. Is. 9d.

Reiner's Lessons on Form; or, An Introduction to Geo-
metry, as given in a Pestalozzian School, Cheam, Surrey. 12mo., with numerous Diagrams.
3s. 6d. cloth.

Reiner's Lessons on Number, as given in a Pestalozzian
Scliool at Cheara, Surrey. The Master's Manual. New Edition. 12mo. clotli, 5s.

Tables of Logarithms Common and Trigonometrical to
Five Places. Under the Superintendence of the Societyfor iJie Diffusion of Useful Knowledge. Fcap.
8vo. Is. 6d.

Barlow's Tables of Squares, Cubes, Square Roots, Cube
Roots, and Reciprocals of all Integer Numbers up to 10,000. Stereoty])e Edition, examined and
corrected. Under the Superintendence of the Societyfor the Diffusion of Useful Knowledge. Koyal
J2mo. 8s. cloth.

MIXED MATHEMATICS.
Potter's Elementary Treatise on Mechanics, for the Use of

the Junior University Students. By RicaABD Pottee, A.M., Professor of Natural Philo.sopliy in

University College, London. Fourth Edition. 8vo., with numerous Diagrams. 8s. 6d. cloth.

Potter's Elementary Treatise on Optics. Part I. Con-
taining all the requisite Propositions carried to First Approximations, with the construction of

Optical Instruments, for the Use of Junior University Students. Second Edition. Svo. 9s. 6d.

cloth.

Potter's Elementary Treatise on Optics. Part II. Con-
tainlng the Higher Propositions, with tlieir application to tlio more perfect forms of Instruments.

8vo. 128. Cd.
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Potter's Physical Optics ; or, the Nature and Properties of
Light. A Descriptlvo and Experimental Treatise. 100 Illustrations. 8vo. 68. 6d.

Newth's Elements of Mechanics, including Hydrostatics,
with Numerous Examples. By Samuel Newth, M.A.. Fellow of University CoUege, London.

Third Edition. Revised and enlarged. Small 8vo. 83. 6d., cloth.

Newth's First Book of Natural Philosophy ; or, an Intro-
duction to the Study of Statics, Dynamics, Hydrostatics and Optics with numerous Examples. New
Edition. 12mo. 33. 6d., doth.

Neicth's Mathematical Examples: a Graduated Series of
Elementai-y Examples in Arithmetic, Algehra, Logaritlims, Trigonometry, and Mechanics. With

Answers. Small 8vo. 8s. 6d. cloth.

Sold also in Four Parts (without Answers), separately—
Arithmetic, 2s. 6d. I Trigonometry and Logarithms, 28. 6d.

Algebra, 2s. 6d. |
Mechanics, 23. 6d.

ITATURAL PHILOSOPHY, ASTRONOMY, Etc.

Lardner's Museum of Science and Art. Complete in Twelve
Single Volumes, IBs., ornamental hoards, or Six Double Ones, £\ Is., cloth lettered.

%* AUo Mndsomely half-bound Morocco, 6 volumes £1 lis. 6d.

Contents.

The Planets ; are they Inhabited Worlds ? Weather Pi'ognostics. Popular Fallacies In Questions of

Physical Science. Latitudes and Longitudes. Lunar Influences. Meteoric Stones and Shooting Stars.

Railway Accidents. Light. Common Things.—Air. Locomotion in the United States. Cometary
Influences. Common Thmgs.—Water. The Potter's Art. Common Things.—Fire. Locomotion and
Transport, their Influence and Progress. Tlie Moon. Common Things.—The Earth. The Electric

Telegraph. Terre.strial Heat. The Sun. Earthquakes and Volcanoes. Barometer, Safety Lamp,
and Whitworth's Micrometric Apparatus. Steam. The Steam tiigine. The Eye. The Atmosphere.
Time. Common Things. —Pumps. Common Things.— Spectacles— the Kaleidoscope. Clocks and
Watches. Microscopic Drawintr and Engraving. The Locomotive. Thermometer. New Planets.—
Levcrrier and Adam's Planet. Magnitude and Minuteness. Common Things.—The Almanack. Optical
Images. Uow to Observe the Heavens. Common Things.—The Lookuig Glass. Stellar Universe.
The Tides. Colour. Common Things.—Man. Magnifying Glasses. Instinct and Intelligence. The
Solar Microscope.—The Camera Lucida. The Magic Lantern.—The Camera Obscuia. The Microscope.
The White Ants.—Their Manners and Habits. The Surface of the Earth, or First Notions of Geography.
Science and Poetry. The Bee. Steam Navigation. Electro-Motive Power. Thunder, Liehtning, and
tlie Aurora Borealis. The Printing Press. The Crust of the Earth. Comets. The Stereoscope. The
Pre-Adamite Eai-th. Eclipses. Soimd.

Lardner's Animal Physics, or the Body and its Functions
Familiarly Explained. 522 ninstrations. 1 vol. small 8vo. 12s. 6d. cloth lettered.
Contents:— General Views of the Animal Ortranisation, Bones and Ligaments, Muscles, Struc-

ture of the Lower Animals, Nervous System, Circulation, Lymphatics, Respiration, Digestion,
Assimilation, Secretion, the Skin, Animal Heat, Senses, Touch, Smell, Taste, Vision, Hearing,
Voice, Development, Maturity, Decline, Death.

Lardner's Animal Physiology for Schools.
190 Illustrations. 12mo. 3s. 6d. cloth.

Lardner's Hand-Book of Natural Philosophy.
1,334 Cute. Four Volumes. 208.

.4^50 in Separate Volumes

:

—
Mechanics. .5s. I Optics, ."is.

Hydrostatics, Pneumatics, and Heat. 5s. | Electricity, Magnetism, and Acoustics. 68.

Lardner's Hand-book of Astronomy. Second Edition
Revised and Edited by Edwin Dunkin,F.R.A.S., of the Royal Observatory, Greenwich 35 Plates
and 200 Engravings in Wood. Complete in One Volume. Small 8vo. 7s. 6d.

Lardner's Natural Philosophy for Schools. 328 Illustra-
tlona. Third Edition. 1 vol., largo 12mo. 3s. Cd., cloth.
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Glossary of Scientific Terms* for General Use. By
jVlexandeh Henuy, M.D. Small 8vo, 3s. 6d.

Pictorial Illustrations of Science and Art. With Explana-
tory Notes. A Collection of large Printed Sheets, eacli appropriated to a particular Subject, and
containing from 60 to 100 Kngraved Ficures. Complete, Nine Sheets folded in a cover, 49. Gd.;
also in Parts at Is. Ud., each containing Three Sheets. The size of the Sheet is 22 by 28 inches.'
Any Sheet may be purchased separately, price 6d.

Parti. Is. 6d. Part 11. Is. fid. Part III. Is. 6d.
1. Mechanic Powers. 4. Elements of Machinei-y. 7. Hydrostatics.
2. JIachinery. 5. Motion and Force. 8. Hydraulics.
3. Watch and Clock Work. 6. Steam Engine. 9. Pneumatics.

Lardner^s Popular Geology. {From the " Museum of
Science and Art.") 201 Illustrations. 2s. 6d.

• Lardner^s Common Things 'Explained.
Containing: Air—Earth—Fire—Water—Time—^The Almanack—Clocks and Watches—Spectacles—Colour—Kaleidoscope—Pumps—Man—The Eye—The Printing Press—The Potter's Art—Loco-
motion and Transport— The Surface of the Earth, or First Notions of Geography. (From the
"Museum of Science and Art.") With 233 Illustrations. Complete, 5s. cloth lettered.

*»* Sold also in Two Series, 2s. Gd. each.

Lardner's Popular Physics. Containing: Magnitude and
Minuteness—Atmosphere—Thunder and Lightning—Terrestrial Moat—Jloteoric Stones— Popular
Fallacies— Weather Prognostics— Thermometer— Barometer—Safety Lamp—Whitwortli's Micro-
metric Apparatus— Electro-Motive Power— Sound— Magic Lantern—Camera Ohscur.a— Camera
Lucida—Looking Glass—Stereoscope—Science and Poetry. (From the " Museum of Scieuce and
Art.") With 85 Illustrations. 2s. 6d., cloth lettered.

Lardner''s Popular Astronomy. Containing: How to

Observe the Heavens—Latitudes and Longitudes—The Earth—The Sun—The Moon—The Planets:

are they Inhabited?— The New Planets— Leverrier and Adams' Planet—The Tides— Lunar
Influences — and the Stellar Universe—Light—Comets—Cometary Influences—Eclipses—Terres-

trial Rotation—Lunar Rotation—Astronomical Instruments. (From the " Musemn of Science and
Art.") 182 Illustrations. Complete, 4s. fid., cloth lettered.

*«* Sold also in Two Series, 2s. (id. and 2s. each.

Lardner on the Microscope. (From the Museum of
Science and Art.") 1 vol. 147 Engravings. 2s.

Lardner on the Bee and White Ants. Their Manners and
Habits ; with Illustrations of Animal Instinct and Intelligence. (From the " Museum of Science

and Art.") 1 voL, with 135 Illustrations. 23., cloth lettered.

Lardner on Steam and its Uses ; including the Steam
Engine, the Locomotive, and Steam Navigation. (From tlie " Museum of Science and Art.") 1 vol.

89 Illustrations. 2s.

Lardner on the Electric Teleg7^aph, Popularised. With
100 Illustrations. (From the " Museum of Science and Art.") 12mo., 250 pages. 2s. cloth lettered.

*t* Thefollowing Worksfrom " Lardner's Museum of Science and Art" may also be had

arranged as described, handsomely half-bound morocco, cloth sides.

Common Things. Two Series in one vol., 7s. fid.

Popular Astronomy. Two Series in one vol., 7s.

Electric Telegrai>h with Steam, and its Uses, iu one vol., 7s.

Microscope and l'oi>ular Physics, in one vol.. 7s.

Popular Geology, and Bee and White Ants, in one vol., 7s. fid.

A Guide to the Stars for every Night in the Year.
In Eight Planispheres. With an Introduction. 8vo. 5s. cloth.

Minasi's Mechanical Diagrams. For the Use of Lecturers
and Schools. 15 Sheets of Diagrams, coloured, 15s., illustrating the following sul)iccls:— 1

and 2.

Composition of Forces.— 3. Equilibrium. -4 and S. Levers.—(1. Steelyard and lirmly Italancc, and

Danish Balance.—7. Wheel and Axle.—8. Inclined Plane.-9, 10, 11. Pulleys.— 12. Hunters

Screw.— 13 and 14. Toothed Wlieels.— 15. Combuiatiou of tlio Meclumlcal Powers.
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LOGIC.

De Morgan's Form.al Logic. Or, The Calculus of Inference,

Necessary and Probiiblc. Svo. fis^Cd.

De Morgan's Syllabus of a Proposed System of Logic.

8vo. l3.

NeiVs Art of Reasoning: a Popular Exposition of the

Principles of LoRic, Iiidnctivc and Dednctive; wth an Introductorj- Ontlino of the History of

Logic, and an Appendix on recent Lopcal Dovelopinents, witli Notes. Crown 8vo., 43. Od., cloth.

ENGLISH COMPOSITION.

NeiVs Elements of Rhetoric ; a Manual of the Laws of
Taste, including tlie Tlicory and Practice of Composition. Crown Svo. 4s. 6d., cloth.

DRAWING.

Lineal Drawing Copies for the earliest Tnstruction. Com-
prisinfc upwards of 200 subjects on 24 slicets, mounted on 12 pieces of thick pasteboard, in a

Portfolio. By tlie Autlior of " Drawing for Young Cliildren." 5s. 6d.

Easy Drawing Copies for Elementary Tnstruction. Simple
Outlines witliout Perspective. 67 Subjects, in a Portfolio. By the Author of " Dra^nng for Young
Children." Gs. 6d.

Sold also in Tzoo Sets.

Set I. Twenty-six Subjects mounted on tliick pasteboard, in a Portfolio. Price 3s. 6d.

Set n. Forty-one Subjects mounted on thick pasteboard, in a Portfolio. Trice 3s. 6d.

The Copies are snfBcicntly large and bold to be drawn from by forty or fifty children at the same
time.

SINGING.

The Singing Master Complete. 1 Vol. %vo. 65. cloth.

CONSISTING OF
I. First Lessons in Singinjr, and the Notation of Jlusic. 8vo. Is.

11. IJudiiiiuiits of the Si ienco of Harmony. 8vo. Is.

III. Tlie First Class Tune Book. Svo. Is.

IV. The Second Class Tune Bocik. Svo. Is. Gd.

V. Tlie Hymn Tune Book. 70 Popular Psalm and Hymn Tunes. Svo. Is. 6d.

*»* Any rart may be purchased Separately.

Parts 1, 3, and 4 Contain the FotLowiNO Vocal Exercises and Moral Songs.

Abroad at Home— And Now wo Part— Be you to others Kind and True— Grace before Meat—
Grace after Meat— Ho tliat would Tlu'ive— Lost Time— Love of Truth— Love yonr Neighbour—
Let us Kndeavour— Let your Pleasure— Plough Deep— Swiftly Flies our Time Away — Time

' and Tide— When a Weary Task you Find it— Your Patience and Prudence— Absent Friends

—

Alphabet— A Man's a JIan for all That— Bells Kinging— I'.ritons, Arise— Cli.ittcrbox— Come
and See bow Happily — Come, Let us Sing— Come, Let us JIarcli and Sing— Cricket Song— Days
of the Montlis— Dulce Domum — Karly to Bed— Ere Around the Huge Oak — Farewell— Filial

Affection— For Age and Want— Forgiveness— Golden Unle— Good Night— Hark, the Lark—
Harmonious Blackbird— Hai-vest Home— Home— Hot Cross Buns— How the Wind is Blowing—
Humble Faro — Idleness and Knavery— If you Get into Debt— Improve tlie Passing Hours— In
the Cottage— Kind Heart— Labourer's Song— Let the Smiles of Youth —Linnet— Love of Trutli
— Lullaby — Multiplication Table— Ditto, Second Part— March, and Lift Up your Voices — Might
with the [light— National Antliem— Neatness and Cleanliness — Now Let Notes of Joy— Nursery
Jest — Old I'riendg Shall Never be Forgot— Over the Water— Our Native Land— Patriots' Song
Peasants' Song— Peacemaker— Pence Table— Perseverance; or, Try Again— Play Hours
I'rocrastination— Praise of Spring— Itcjoice, Hejoice — Rule Britannia— School is Begun- See,
He Comes— Sluggard— Stormy Winds — Sunrise— Time for Rest — Tit for Tat— Twinkle. Twin-
kle, Little Star— The 'lonr is Come of Twiliglit Grey— To the flood Cause- Try Again — Wo All
Love One Another — Welcome to School— We'll Go to our Places— Welcome — Well Done-
When We Go Out Together- When the Bosy Morn — Work Away.

•»• Some of the Vocal Exercises, Aforal Songs, and Ilymns, with the Music, may also he had, printed on
Cardt, price Tumpence each Card, or Taenty-fivefor Three Shiitings.
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CHEMISTRY.

Liehig's Natural Laics of Husbandry.
Edited by Dr. Blytii. 8vo.

Liehig's Familiar Letters on Chemistry^ in its Relations
to Physiology, Dietetics, Agriculture, Commerce, and Political Economy. Fourth Edition, revised
and enlarged with New Letters. Crown 8vo. cloth. 7s. 6d.

Liehig's Letters on Modern Agriculture. Crown Suo. 6s.

Liehig's Principles of Agricultural Chemistry ; with special I

Reference to the late Kesearches made in England. Small 8vo. 3s. 6d., cloth.

Liehig's Hand-Book of Organic Analysis ; containing a
detaUed Accotmt of the various methods used in determining the Elementary composition of
Organic Substances. Ulusti'ated by 85 Woodcuts. 12mo. 6s., cloth.

Gregory's Hand-Book of Chemistry. For the use of
Students. By William Gregokt, M.D.,late Professor of Chemistry in the University of Edinburgh.
Fom-th Edition, enlarged and revised. Illusti-ated by Engravings on Wood. Complete in one large
volume. 12mo. 18s. cloth.

Sold also in Two Volumes {separately) as under.

Inobganio CHEinsTBT. Gs. 6d. cloth.

Organic Chemistet. 12s., cloth.

Chemistry for Schools. By Dr. Lardner. 190 Illustra-
tions. Large 12mo. Ss. 6d.

Bunsen's Gasometry ; comprising the leading Physical and
Chemical Properties of Gases, together with the.Metliods of Gas Analysis. Translated by Dr. Roscoe

68 Illustrations. 8vo. 8s. Gd., cloth.

Parnell on Dyeing and Calico Printing. (Reprintedfrom
Paknell's " Applied Chemistry In Manufactures, Arts, and Domestic Economy, 1844."J With
Illustrations. 8vo. 7s., cloth.

GENERAL LITERATURE.

Grant's Tabular View of the Primary Divisions of the
Animal Kingdom, intended to serve as an outline of an Elementary Course of Recent Zoology.

8to. 2s. sewed.

Dr. Smith on Health and Disease, as influenced by the

Daily, Seasonal, and other Cyclical Changes m the Human System. Small 8vo. 10s. 6d.

De Morgan's Book of Almanacs. With an Index of
Reference by which the Almanac may be found for every Year, whether in Old Style or New, from

any Epoch, Ancient or Modem, up to a.d. 2000 With means of finding the Day or Full Moon,

from B.C. 2000 to a.d. 2000. 6s., cloth lettered.
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